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ABSTRACT

Computed orbits of the balloon satellite 1963 30D are given every 2 days over an
interval of 456 days near the beginning of the satellite's lifetime and an interval of -
824 days near the end of its lifetime. The effects of radiation pressure on the satellite
are examined in some detail. It is found that the variations in all the elements can bhe
represented by use of a single parameter to specify the effect of diffuse reflection from
the satellite's surface, and that this parameter remains constant, or nearly so, during
the entire 7-year lifetime. Success in obtaining a consistent representation of the
radiation-pressure effects is ascribed to the inclusion of the effects of terrestrial
radiation pressure, using a model for the earth's albedo that includes seasonal and
latitudinal variations. "Anomalous" effects in the orbital acceleration, as well as in
the other elements, are represented quite well by including a small force at right
angles to the solar direction and by allowing this to rotate about the solar direction.
This implies that the satellite is aspherical, that it is rotating, and that the axis of
rotation precesses. While the period of precession decreases considerably over the
lifetime, the magnitude of the right-angle force remains essentially coﬁstant at about
3% of the total force, The effects of atmospheric drag are also examined, and atmos-
pheric densities are derived in several intervals and compared with the J 71 model ‘
‘atmosphere. Intervals are included where hydrogen is expected to be the dominant
constituent and where helium is expected to be dominant. A revised model of the
hydrogen concentration is given for use with the J71 model. Densities indicative of
helium are in good agreement with the model, as are densities obtained .ear the end of
the lifetime. The densities near the end vary by about 2.5 orders of magnitude, since
the satellite’s perigee traverses over 400 km in height in about 200 days; the total

' rahge of the density data is over 5.5 orders of magnitude, since the eifective height
of the dersity determinations goes from over 3600 km near the beginning to about
360 km near the end of the lifetime. | ‘



RESUME

On donne les orbites calculées du satellite-ballon 1963 30D, tous les deux
Jjours pour une période de 456 jours au début de la vie du satellite, et pour
une période de 824 jours en fin de vie. On examine de facdn assez détaillée
les effets de 1a pression de radiation. On trouve que les variations de tous
les é1éments peuvent &tre représentées par un seul parametre spécifiant
1'effet de 1a réflexion diffuse de la surface du satellite et que ce paramdtre
reste constant -ou presque- durant la totalité des sept années de vie du
satellite. On attribue cette réussite que constitue 1'obtention d'une
représentation stable des effets de la pression de radiation au fait que 1'on
a inclus les effets de Ta pression de radiation terrestre, a 1'aide d'un
modele de 1'albédo de Ta terre comportant les variations saisonnigres et
latitudinales. Les effets "anomaux" de 1'accélération orbitale et des autres
é1éments sont assez bien représentés lorsque 1'on inclut une force faible 3
angles droits par rapport & la direction solaire et que 1'on fait tourner
te tout autour de la direction solaire. Cela implique que le satellite est
asphérique, qu'il tourne et que 1'axe de rotation est soumis & une précession.
A10rs’que la période de précession diminue considérablement au cours de la
vie du satellite, 1'importance de la force 3 angle droit reste essentiellement
constante a 3% de la force totale. On examine &galement les effets de trafnée
atmosphérique, on déduit les densités atmosphériques pour diverses périodes
et on les compare a 1'atmosphere mod2le J 71. On y inclut des périodes ob
1'hydrogéne est supposé &tre 1'élément constitutif dominant, et d'aut-e o
c'est 1'hélium. On donne un mod2le révisé de 1a concentration en hydrogeéne
a utiliser avec le modele J 71. Les densités indiquant 1'hé&lium correspondent
bien au moddle; i1 en est de méme pour les densités obtenues en fin decvie,
Ces dernikres varient d'environ 2,5 ordres de grandeur, car le périgée du
satellite parcourt plus de 400 km de hauteur en 200 jours environ; 1'éventail
complet des données de densités couvre plus de 5,5 ordres de grandeur, car la
hauteur effective des densités déterminées va de plus de 3 600 km en début de
vie @ environ 360 km en fin de vie.
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KOHCIEKT

BLICUMTAHHBE ODPEHTH BO3OYIIHBX LapPOB-CHOYyTHHKOB 1963 30D
IaNTCA KakLX OBa [OHA 34 NepHOZ BDeMeBH B 456 IHel B Hadanle
XKM3HKY CIOYTHHK& H 34 [Jepron BpemeHW B 824 mHA BOJM3M KOHLA €ro
XH3HKM. PaccMaTpPHBEWTCA HNOBOJBHO [ONLOOHO BJHAHKA LBaBIEHHA
palvalldi Ha CIOYTHHK,., bLpUlOo HaflieHO UTO H3MEHEeHHA BO BCEX
3JeMEHTAaX MOCYT OHTE NIDPeICTaBlIeHH YNOTPeOiAA eIWHCTBEHHE
napaMeTp [IJIA XapaKTepH3allMd BJMAHHA DPACCEAHHOIO OTPaXeHHA OT
NJoWanH COYTHMKA M UTO 3TOT [lapaMeTp OCTaeTCA NOCTOAHHBM, HIH
MNOYTH-YTO B TEYEeHWe BceR T JIeTHEH XKHU3HH. JYCIeX NOJY4YeHHA
COBMECTHMOI'O NpelcTaBJISHUA BJMAHWA IaBJIEHMA pairdallly IIDH-
[NUCHBASTCA BKJIOUEHKHK BJIMAHHH 3eMHOI'O LABJEHHA DaiHalHlH,
YyIIOTpe6Ad MOOEeJsib 3eMHOM anbpfeno KOTOopad BKJIKYaeT CE30HHHE H
MUPOTHHE HM3MeHeHHA., "AuoMasbHbe" BIHMAHHA Ha OPGHTHOE
YCKODEHHEe, Tak¥e Kak ¥ Ha LPYTCHe 3JEeMEeHTH, HOBOJIBHO XODOouC
NpenCTaBJAANTCA BKJIKYEHWEM MaJloR CHJIB [OI NDPAMBEMHA YILJaMH K
COJIHEYHOMY HaIDABJIEHHK M TIO3BOJIAA 3TOH CHJIe BpamaThCA BOKDYT
COJIHEYHOTO HANPAaBJEHHA. JTO Nolpa3dyMeBasT UTC CHNYTHHK ABJAETCA
HechepHUYECKHMM, YTC OH BpamaeTcAd W YTO OCH BpameHHA NpelecCHpyerT.
B TO BpeMA Kak IEeDPHOI NPEeLeCCHH 3HAYHTEJIBHO YMEHBIAETCA 34 BPeMA
KM3HM, BENHYMHA NEePHeHIUKYIAPHOA CHJIE OCTAeTCH B cpenHeM
[IOCTOAHHOH, B 3% obmeH cuibl, Takxe paceMaTPHBEKTCHA BIHAHWA
aTtvmochepHoro opara H aTMocdepHbiEe IJIOTHOCTH BHBOIATCA B HECKOJBKHX
IpOMEeXYTKaX M CpaBHEBaWTCA ¢ Mozenew aTtMocdepsl J71. DKrIKUaWTCA
OpOMEXYTKH I'I€ BOLOPOZ OXUMIAETCA Kak mnpecbiajapuad cOoClaBHafA
YacTe M Ile DeNud OxuIaeTCd npeolianamouiM. [lepecMOTDEHHAR
MOIENDb KOHLEHTDalMH CelluA DaeTCA OJA YIOTLEOLJEHHA C MOZENBX
J71. [IJIOTHOCTHM yKas3HBawuWHe T[eJuH, XOpOouo COTIJIacyKTCA C MOLEJBR,
TaK¥e KaK M OJOTHOCTH INOJYyYeHHHE BOJM3M KOH & ¥HM3HH. [LIoTHOCTH
B KOHIIE XHU3HM M3MEHANTCHA Ha 2,5 MNODALKOB BEJIHWYKHE, TaK Kak
MEPHrEed CIyTHHKA NPOXOOWT HA BEICOTE Gonepile 400 KM 3a NPUOIMIHTENBHO
200 mHed; ofumasa of6JaCcThk LE&HHBIX O MJIOTHOCTH, NPOCTHUDaeTCA Ea
5,5 NOPAOKOB BEJHYHHEL TaKk Kak ohDexTHBHAA BHCOTA ONPEIETEeHHH
NJIOTHOCTH NPOCTHpPaeTCHA oT Sojee uem 3600 xM BONMSH Hauana, IO
npUBNU3HTENBHO 360 KM BOJM3M KOHLA XH3HH.

ix



RADIATION-PRESSURE AND AIR-DRAG EFFECTS ON THE ORBIT

OF THE BALLOON SATELLITE 1963 30D
Jack W. Slowey
1. INTRODUCTION

The satellite 1963 30D (Dash 2) was launched on July 19, 1963, into an orbit that
was nearly circular at a height of about 3700 km above the earth's surface and that
had an inclination of 8894 to the earth's equator., It wag a balloon of about 2.4-m
diameter and, because of its large area/mass ratio and the circumstances of its orbit,
was strongly perturbed by solar radiation pressure. A commensurability of the motion
of perigee and of the orbital plane with respect to the sun was of particular consequence.
This caused the eccentricity of the orbit to increase continuously throughout most of
the satellite's lifetime with an attendant continuous decrease in the height of perigee.
By early April of 1971, just before rapid descent began under the influence of atmos-
pheric drag, the height of perigee had heen reduced to about 300 km, owing mainly to the
effect of solar radiation pressure. The eccentricity had reached a maximum of 0. 30

just 2 months earlier.

The satellite is interesting for several reasons. Until the last year or so of the
lifetime, the effects of direct solar radiation pressure can be studied under conditions
where atmospheric drag was a relatively minor consideration. The effect of terrestfial
radiation pressure on the semimajor axis of the orbit can also be studied during a large
portion of the lifetime before the last year or so. When the orbit lies entirely in sun-
light so that the effect of direct radiation pressure on the semimajor axis vanishes,

this effect, which is comparable in magnitude to that of atmospherie drag in this

This work was supperted in part by grant NGR 09-015-002 from the National
Aercnautices and Space Administration.



interval, can be clearly discerned in the observed accelerations. Finally, the atmos-
pheric drag on the satellite can be used to determine densities in the vicinity of perigee
as perigee moves through a tremendous range in height., The relative uncertainty in
the contribution of direct radiation pressure to the acceleration does, however, limit
such determinations to times when the contribution of direct radiation pressure vanishes
or is relatively small.



2. ORBITS

Orbits of 1963 30D were determined in two intervals, one near the beginning of the
lifetime and the other near the end. The orhits near the beginning cover an interval
of 456 days, from January 2, 1964, to April 2, 1965, and were computed from pre-
cisely reduced Baker-Nunn observations. An accuracy of 4 arcsec was assumed for
these observations, although it is actually somewhat better than that. The orbits
near the end cover an interval of 824 days, from January 9, 1969, to April 13, 1971,
and were computed from radar observations obtained from the U.S. Air Force. The
ranges given by the observations used are considerably more accurate, relatively,
than are the angular positions. The ranges were assumed to have an accuracy of
0.2 km. Biases determined by the Air Force for each observing station were applied
to the observations hefore orbit determination. Orbits were determined at epochs
2 days apart in both intervals by using, in each case, observations within either 2 or
4 days on either side of the epoch. The shorter time span was used throughout except
in the early portion of the end interval, where the number of observations was generally
low. The SAOQ Differential Orbit Improvement (DOI) program was employed for the

orbit determinations.

The orbits in the beginning and the end intervals are tabulated in Tables 1 and 2,
respectively. The epoch, reckoned in Modified Julian Days (MJD =JD - 2, 400, 000. 5),
appears in the first column of these tables. The six columns foliowing the epoch .
contain, in order, the argument of perigee w, the right ascension of the ~scending
node £, the inclination i, the eccentricity e, the mean anomaly M, and the anomalistic
mean motion n. With the exception of the mean anomaly, the angular elements are
expressed in degrees. The mean anomaly is expressed in revolutions and the mean
motion in revolutions per day. The single digit one space to the right of each element
is the standard error in that element and refers to the last digit given. The next
column contains a number, in floating-point form, that is one-half of i1, the time
derivative of the mean motion as determined by DOI, together with the standard error

in the last two digits given. The next column contains the semimajor axis a, expressed



in megameters, as computed from the given value of the mean motion, The last three
columns contain, in order, the number of observations N used in the orbit determination,
the total number of days D from which observations were used, and the mean standard

error ¢ of the observations relative to their assumed accuracy.

The tabulated orbital elements are mean elements in the sense that the short-
period perturbations due to the earth's oblateness have been eliminated. In the case
of the elements in Table 1, which were obtained from precisely reduced Baker-Nunn
observations, perturbations due to the moon and to the tesseral harmonics in the
earth's potential have also been eliminated. The lunar perturbations were computed
from the expressions in an appendix of the description of the DOI program written by
Gaposchkin (1964). The tesseral-harmonic perturbations were computed from the
expressions derived by Kaula (1966), with the use of the L3 set of tesseral-harmonic
coefficients determined by Gaposchkin (1966).

Some other facts should be mentioned concerning the element tabulations. One is
that the small contribution of radiation pressure to the apparent mean motion was not
allowed for in computing the tabulated values of the semimajor axis. The resulting
error in the semimajor axis (Slowey, 1969) can amount to several kilometers for this
satellite, The effect of radiation pressure was, however, taken into account internally
in the computation of the semimajor axis during orbit determination, so that no error
from this source was introduced in the directly determined elements that are tabulated.
Also, the angular position and the range portions of each of the radar observations used
in determining the orbits in Table 2 were treated as independent observations. The
ranges, which dominate the orbit determinations because of their greater accuracy,
constitute only roughly one-half the values given by N in Table 2. In this regard, we
must also keep in mind that a range is only one independent quantity, while an angular-

position observation consists of two independent quantities.

The heights of perigee above the geoid obtained from the orbits in Tables 1 and 2
are plofted in Figures 1 and 2, respectively. I have also plotted in Figure 2 the
smoothed effective height as a function of time. The effective height is the average

of the height around the orhit weighted by the local atmospheric drag. It was computed
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Figure 1. Perigee heights of 1963 30D calculated from orbits determined in the interval
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at regular intervals by using the same atmospheric model that was used to compute
densities from the observed accelerations. Since the individual points contain short-
term fluctuations due to fluctuations in the density scale height of the atmosphere,

the points were smoothed and a continuous curve was drawn.
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3. RADIATION-PRESSURE EFFECTS

The effects of radiation pressure on the orbit of Dash 2 were studied in both the
beginning interval and the earlier portion of the end interval. For this purpose, I
employed a computer program that numerically integrates the Lagrangian equations
of motion; this program includes both the perturbations due to direct solar radiation
pressure and those due to terrestrial radiation pressure. The Gaussian form of the
equations, in which the right-hand sides are functions of the components of force, are
used for these perturbations. The program also includes perturbations due to the
zonal harmonics in the earth's gravitational potential, air drag, and lunar and solar

gravity.

Since the numerical-integration program does not deal with short-periodic
perturbations, it is necessary in some cases to integrate the perturbations over one
revolution to obtain the average long-term contributions to the derivatives at the fime
in question. In the case of direct solar radiation pressure, this integration is done
analytically {(Kozai, 1961), although the limits of integration, i.e., the shadow entry
and exit points, must be determined numerically in each particular instance. In the
case of terrestrial radiation pressure, the integration over one revolution can be done
both easily and accurately only by numerical means, even with the simplest model of
the terrestrial radiation. Therefore, the program does the integration by numerical
quadrature, and also does a two-dimensional numerical quadrature over the visible
cap of the earth at each point within the integration, in order to determine the com-
ponents of force. This procedure is obviously rather expensive in terms of computing
time, but it avoids the crude approximations that would otherwise bhe necessary and

permits complete freedom in modeling the terrestrial radiation.

An area-to-mass ratio A/m of 37.9 cm2 g_l was used in all the computations.
The area-to-mass ratio determined from published values of the expected in-orbit
mass and diameter of the satellite is 40.2 cm2 g_l. However, if this value is applied

to the observed drag near the end of the lifetime, when the effective height is between



720 and 360 km, the resulting densities are systematically smaller than the corre~
sponding densities given by the J71 model (Jacchia, 1971). Since the model is believed
to be quite good in this height range, and since the satellite seems to have assumed a
slightly aspherical shape, I have chosen the value A/m = 37.9 cmz g_l in order to give
agreement with the model.

The exact value of A/m is not important as far as radiation-pressure effects are
concerned. The area-to-mass ratio must be multiplied by a factor s to account for the
nature of the light reflection from the satellite's surface. This factor is usually taken
as unity when the total force is equal only to the force of the radiation stopped by the
cross section of the satellite, as is the case for a sphere. However, s is usually
slightly greater than unity, owing to a diffuse component in the reflected radiation
that yields an added contribution to the force in the direction opposite the sun., If s is
determined from observed variations in the orbital elements, any error in the assumed
area-to-mass ratio will be absorbed in s.

I determined s for 1963 30D to be 1. 120 by fitting the observed variations in the
eccentricity in the interval MJD 40310-40500 by trial and error, using the integration
program mentioned above, The golar constant was assumed to be 2. 000 cal cm-2
min~L, Had I retained A/m = 40.2 em? g l, the corresponding value of s would have
been 1.056. The eccentricity was used for determining s because the error in s is
least in this case. Although no attempt was made to combine the results, values of
s obtained from the inclination, argument of perigee, and ascending node over the
same interval agreed with the value from the eccentricity within the estimated errors
of those values. This kind of agreement has not been found by others, as far as I know.
The single value of the product s + A/m = 42,4 cm2 g_l given here compares, for
example, with values of 41,0 and 38.0 cm2 g_l reported by Fea and Smith (1970) as
the "best average' values to fit variations in the eccentricity and inclination, respec-
tively, during the early lifetime of 1963 30D. 1 suspect the difference is due to the way
terrestrial radiation pressure was included in the computations.

Numerical integration, starting from the cbserved elements as given by a least-
squares fit, was carried out in the interval MJD 40230—41000 with A/m = 37. 9 and
8 = 1. 120. This includes all but 50 days or so at the very last of the end interval.
The results from the integration are plotted as a smooth curve, together with the

observed values, for the eccentricity and the inclination in Figures 3 and 4, respectively.
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Figure 3. Observed (points) and computed (smooth curve) values of the orbital eccen-
tricity of 1963 30D in the interval MJD 40230—41000. The computed values
were obtained by numerical integration, starting from fitted values of the
mean elements and taking s = 1. 120 with A/m = 37. 9 cm? g‘l. Tick marks
indicate points at which the integration was restarted. Computed values of
the perturbations due to the zonal harmonics in the earth's potential have
bheen subtracted from both the observed and the computed values.,

11



gl

MJD
40200 400 600

800 41000

87.0 ! 1

865 r

860

855

850 |-

84.5

1963 30 D
(DASH 2) ﬁ

! (969 !

1970 !
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ing to the values of the eccentricity shown in Figure 3,
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The integrated long-periodic perturbations due to the zonal harmonics have been
subtracted from both the integrated elements and the elements from Table 2. Iused
the set of coefficients to degree 14 that Kozai (1964) determined. Tick marks on the
plots indicate the points at which the integration was restarted from the observed
elements. As can be seen, the changes at the first tick mark, just before atmospheric
drag becomes strong, are not really perceptible at the scales on which the plots are
drawn. The differences at this point are only slightly greater than the standard errors
of the observed elements. This is also true for the argument of perigee and the
ascending node. In particular, the value of s that was used can be seen to represent the
variation in the eccentricity to about 1 part in 1000, The integration becomes much
less satisfactory near the end of the lifetime, but this is clearly due to small imper-
fections in the atmospheric model. Had the drag effects remained small, there is
little doubt that I could have represented the variations in all the elements satisfac-

torily over a still longer period of time using a single value of s.

Before going ﬁlrth'er, an effect that was included in the integration mentioned
above ghould be discussed. The orbital acceleration, or time rate of change of the
period, of 1963 30D exhibits features that were something of a mystery for a very
long time (Fea, 1967, 1970). These features can be seen in Figure 5, ﬁrhere we have
plotted values of the acceleration from an interval in the beginning section when the
orbit is partly in shadow. The closed circles in the upper strip of the figure are the
ohserved values determined from the orbital behavior of the satellite. The smooth
curve in the lower strip represents the result computed with the integration program,
on the assumption that the satellite is spherical, i.e., that the force of direct radia-
tion pressure is in the direction exactly opposite that to the sun. I used s = 1.068 with
A/m = 37.9 for this computation, but it is clear that no constant values for these
parameters could reproduce the large-amplitude waves in the ocbserved acceleration.
It is possible, however, to represent the observed accelerations quite well by intro-
ducing a very small component of force at right angles to the solar direction and
allowing this component to rotate with time., This is what was done to obtain the smooth

curve plotted in the upper strip of Figure 5.
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What appears to be the explahation of the behavior of 1963 30D came from
photometric studies of the Pageos satellite (Vanderburgh and Kissell, 1971), which
shows "anomalous' accelerations (Fea, 1970) similar to those of 1963 30D. It was dis-
covered thét Pageos had apparently assumed a slightly prolate shape, that it was spin-
ning rapidly about a minor axis, and that this spin axis was precessing about the solar
direction. Smith and Kissell (1972) were then able to supply a suitable explanation of

the accelerations of Pageos.

Reflection from a spheroid does, of course, produce a component of force at right
angles to the incident direction, as long as this is not parallel to a symmetry axis of
the fisure. The magnitude of this force, relative to the total force, is plotted in
Figure 6 for a prolate spheroid for various values of the ratio of the minor axes to the
major axis. The magnitude in the figure is given as a function of the angle between’
the incident direction and the plane of the minor axes. A formulation based on that of
Carmeli (1972) was used to compute the plotted data. For a spinning satellite, it is
necessary to integrate over a complete rotation of the satellite to obtain the average
right-angle force vector. The figure should, however, give some idea of how the

force is related to the degree of agphericity of the satellite,

In the routine used by the integration program to compute the derivatives due to
direct solar radiation pressure, I have introduced a component of force in the plane
perpendicular to the solar direction, The magnitude and direction of this force are
supplied externally. The direction is specified in terms of the phase angle, which is
measured counterclockwise in the plane as seen from the sun, starting from the north
pole of the ecliptic. Trail-and-error adjustment of the magnitude and of the phase
relation proved rather successful in representing the effects observed in 1963 30D.

Orbital accelerations of 1963 30D in the end interval, up to the last 250 days or so,
are plotted in Figure 7. The upper strip shows the observed values of the acceleration.
The large "bumps" in the acceleration, occurring at intervals of about 150 days, are
due to direct radiation pressure when the orbit is partly in shadow. We ascribe the
superimposed oscillations to the right-angle component of force; the period of these
oscillations is considerably shorter here than in the beginning interval. The effect

of both components vanishes in the intervening intervals, when the orbit is entirely in
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Figure 6. Curves showing the magnitude ¢, relative to the total magnitude, of the right-
angle component of the force of radiation pressure on a prolate spheroid as
a function of the angle of incidence 6. The curves are drawn for various
values of the ratio b of the minor axes to the major axis.
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sunlight. The acceleration in those intervals is due to atmospheric drag and terres-
trial radiation pressure. In the lower strip of the figure, I have plotted values of the
acceleration computed by the integration program. As can be seen, agreement with
the ohserved values is excellent in every respect. The magnitude ¢ of the right-angle
component of force was taken as 0,030 relative to the total force throughout this
integration, although a slightly larger value would probably have been a better choice.
The phase angle 0 was specified as a function of time t by

0 = 1007 + 33230(t - t;) - 02034426t - 1:0)2 + 0° 3953E-4( - t0)3 ,

t, = 40310.0 ,

in the interval MJD 40230—40650, and by

}3

2

= 3002 + 253 26(t - t;) - 02018615(t - to)z + 02474TE-4(t - t,

t, = 40510.0

in the interval MJD 40650—40790.

The right-angle component has an effect on the other orbital elements even when
the orbit is entirely in sunlight. It is doubtful that any of these could have been reliably
detected in the end interval, however, and no attempts at detection were undertaken,
Therefore, no claim is made for the above phase equations outside the intervals when
the orbit is partly in shadow, even though the right-angle component as specified by
the above phase equations was included throughout the integration.

It may come as something of a surprise that the observed effect on the acceleration
can be explained by a right-angle component having such a relatively small amplitude.
This is because it acts predominantly in one direction, either to increase or to decrease
the semimajor axis, over the exposed portion of the orbit, while the portion of the
orbit that would otherwise provide a balance is mostly in shadow. In the case of the

in-line component, on the other hand, the intrusion of the shadow does little to upset
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the symmetry that prevails when the orbit is fully in sunlight. It is only the imbalance
introduced by the eccentricity of the orbit, with perigee off-center with respect to the
sun, that produces any net effect at all. A similar argument can be made concerning
the importance of the transverse component of radiation reflected from the earth as

opposed to the radial component in the case of terrestrial radiation pressure.

I did attempt to detect the effect of the right-angle component on one of the other
elements, the eccentricity, in the beginning interval. This was done in two steps:
First, I took differences in the observed values of the eccentricity to obtain values of
the derivative with respect to time. Then I subtracted reference values of the (_ieriva—
tive, which were obtained by differencing the results of a numerical integration that
included all the perturbations except that due to the right-angle component, The differ-
ence, representing the observed contribution to the derivative of perturbations not
included in the integration, is plotted in the upper strip of Figure 8. As can be seen,
there are clearly defined oscillations when the orbit is entirely in sunlight, although
little information can be gained when the orbit is partly in shadow, owing to a degrada-
tion in the accuracy of the. elements in these intervals. This loss of accuracy probably
results mainly from a failure to include the short-periodic variations in the mean
anomaly due to radiation pressure when computing orbits. In the lower strip of Figure 8,
I have plotted the differences, from the same reference integration, in the derivatives
of the eccentricity of an integration that included the right-angle component, This inte-

gration was made with ¢ = 0.032 and the phase given by

0= 19078 + 82193 - to) - 0212044E-2(t - tO)2 + 0216227E-4(t - t0)3 s

ty = 3846470
and obviously yields derivatives that are in good agreement with the observed values.
The fact that ¢ turns out to be essentially identical to the value found in the end interval,
as much as 6 1/2 years later, is rather striking.

The above integration, made with s = 1. 120, did, however, show a small systematic
departure from the observed elements. For the most part, this could be corrected by

using a slightly smaller value of s. Another integration was, therefore, performed with

s = 1,105. Values of the eccentricity and the inclination from this integration are plotted
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as smooth curves, together with the observed values, in Figures 9 and 10, respectively.
The integrated long-period perturbations due to the zonal harmonics have again been
subtracted from both the computed and the observed values, as in Figures 3 and 4.

Tick marks again indicate points at which the integration was restarted from fitted
values of the observed elements. All things considered, agreement between the
observed and the computed values is quite good. The slightly smaller value of s found
here possibly indicates a slow increase with time due to deterioration of the satellite’s

surface.

I then looked at the accelerations during the interval MJD 38470-38560, the first
interval when the orbit was partly in shadow. It quickly became obvious that the phase
of the right-angle component departed somewhat from the equation derived from 'the
eccentricity outside of shadow. To find the phase from the acceleration, I first deter-
mined s and c to fit the maxima and minima of the observed acceleration. The values

were s = 1.068 and ¢ = 0.034. The phase relation
B=2671+7:05( - to) + 2357 sin [25375 + 72 248(t - to)] s

t, = 38470.0 ,
was then obtained from a least-squares fit of phase values determined at various points
by trial and error. The acceleration, computed by using this equation and the values

of s and ¢ above, is plotted as a smooth curve in the upper strip of Figure 5. I is in
almost perfect agreement with the observed acceleration. However, while the value of
c that was used is probably acceptable, the value of s used is really not compatible with
the variations in the other elements. In Figure 11, I again show the observed accelera-
tions in this interval, but I compare them with the result of an integration made with
the phase relation above and with s = 1, 105 and ¢ = 0. 032, Agreement is not quite so
good as in Figure 5, but is within the uncertainty associated with the computed contri-
buticn of atmospheric drag to the acceleration at this height. Actually, the agreement
would have been about as good as that in Figure 5 had I reduced the density over the

pole in the way the drag data from this satellite would appear to require.
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Not much has been said about terrestrial radiation pressure, although it has been
included in all the computations, The effects of terrestrial radiation pressure are
discussed in some detail in another paper (Slowey, 1973). It should be mentioned, how-
ever, that I found it inadequate to use a constant value for the earth's albedo. The
relative distribution of albedo over the earth's surface is quite important in determining
the sizes of the integrated effects at any time — a fact that would seem to preclude the
use of the effects to model the albedo directly, as suggested by Prior (1970). A model
including both latitudinal and seasonal variations in albedo did, on the other hand, seem
togive good results. This model consisted of four mean seasonal models of the albedo
as a function of latitude determined from Tiros observations (NASA Scientific and
Technical Information Division, 1966), which were used with linear interpolation to
obtain interseasonal values. It was used throughout that part of the lifetime where
the effect of terrestrial radiation pressure was significant, compared to that of atmos-
pheric drag.
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4, AIR-DRAG EFFECTS

Values of the acceleration, the time rate of change of the anomalistic period, for
Dash 2 were determined by analysis of the mean anomaly throughout both the begin-
ning and the end interval. Wherever the contribution of radiation pressure to the
accelerations could be specified with reasonable accuracy, it was applied to the total
accelerations to determine which portions should be ascribed to atmospheric drag.
When the relative accuracy of the resulting accelerations was deemed sufficient, these
were then used to compute atmospheric densities. All these results are tabulated in
Tables 3 and 4 for the beginning interval and the end interval, respectively. Densities
in these tables are given both at the height of perigee and at a standard height, which
was kept constant for some period of time. The standard heights that apply are given
in Table 5.

The time is given in the first column of Tables 3 and 4. The observed total
acceleration is given in the second; the combined contribution of direct solar radiation
pressure and of terrestrial radiation pressure is in the third. The fourth column lists
the difference — the portion ascribed to atmospheric drag. The common logarithms of
the density, in grams per cubic centimeter, at the height of perigee and at the standard
height appear in columns five and six, respectively. The local exospheric temperature
in the J71 model corresponding to the computed densities is given in column seven; the
last three columns contain, in order, the perigee height, the difference in right ascen-
sion between perigee and the sun, and the difference in declination between perigee and

the sun,

The densities in Tables 3 and 4 were computed using the J71 model to represent
the variat:on in density around the orbit. However, it was necessary to modify the
model for use in the beginning interval. The derivation of densities in this interval is
unusually sensitive to the model because of the relatively small orbital eccentricities
and large density scale heights that prevail. The diurnal density variation that would

be given by the J71 model at heights where hydrogen is the dominant constituent appears,
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on the other hand, to be far too large. Hydrogen concentrations in the model vary
with temperature according to the theory of Kockarts and Nicolet (1962, 1963). This
variation is intended to represent the variation with the solar cycle and does not
necessarily apply to the diurnal variation of hydrogen. If the diurnal temperature
variation of the models is applied to the hydrogen model, the resulting densities vary

by a factor of up to 8 or more.
I first substituted

log, o n(H) 50 = 102.69 - 59.618 log (T, o) + 9.00 Iogio (Too)

for Jacchia's (1971) equation (7) for the hydrogen concentration at 500 km as a function
of temperature. This change was not really necessary for my purposes, but it puts the
mean model concentrations into better agreement with recent observational data. The
equation increases the hydrogen concentrations by very nearly the factors, relative to
the Kockarts-Nicolet values, recommended by Vidal-Madjar, Blamont, and Phissamay
(1973) on the basis of Lyman a observations from the OSO 5 spacecraft. These factors
are 2.3 for low solar activity, 2.5 for moderate solar activity, and 4.0 for high solar
activity. I took the mean femperatures corresponding to the three levels of solar
activity to be 700, 1000, and 1300 K.

Jacchia's equation (17) for the diurnal temperature variation can be written as

T, =T, (1+Rd ,

£

where d is given by

d=sin™ 0 + (cosH1 - sin™ &) cos™

bo]q

The constant R is the ratio of the increase in the maximum temperature above the
minimum to the minimum temperature. To reduce the amplitude of the diurnal density

variation for hydrogen, 1 introduced a separate temperature equation for it into the
model. This hag the form

28



- 1
Ta=Ti/s [1 Ty (d 2)] ’
where Tl /2 is the mean diurnal temperature given by

- R
Tl/z—Tc(l+2) .

A value of T = 0. 090, with R = 0. 30, gives diurnal density ratios of very nearly 2.0,
1,7, and 1.4 for mean temperatures of 700, 1000, and 1300 K, respectively. These
values agree with the theoretical relation given by Quessette (1972), which was con-

firmed over a considerable range by the data of Vidal-Madjar et al. (1973).

An area-to-mass ratio of 37.9 cm? g_l was assumed in all the density computations.
I used a variable drag coefficient (Jacchia and Slowey, 1972) that is based on the work
of Cook (1965, 1966). In the beginning interval, the average effective drag coefficient
was 3.6. The average value decreased from 3.0 at the beginning of the end interval
to 2.2 toward the end of the lifetime,

Dengities from the begifming section are plotted as a function of time in Figure 12.
Apart from dust or other contamination, they should represent essentially pure
hydrogen. The data are limited, however, to a time of minimum solar activity and to
locations in moderate and low latitudes, near the maximum of the diurnal density
variation for hydrogen. A detailed discussion of these data will not be given here.
The densities are, for the most part, substantially greater than the average of
1.8% 102% g ¢m™ at 3500 km given by Fea and Smith (1970) as determined from
1963 30D in the same period. Analysis indicates, however, that the data are in quite
good agreement at low latitudes with the revised hydrogen model. Variations exist
that seem to be related to latitude, although it is possible that these variations reflect
short-term variations in the latitudinal distribution of the earth's albedo rather than
any real variations in the atmosphere. There is also an indication of a marked
decrease in dengity toward the summer pole. This may be evidence of a seasonal-
latitudinal variation for hydrogen similar to that for helium. Such a variation, with
an even larger amplitude than that for helium, appears to be a distinet possihility
(Jacchia, 1973).
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Figure 12, Densities obtained from atmospheric drag on 1963 30D in the interval
MJD 38402-38814, during periods when the orbit was entirely in sun-
light. In each strip, the perigee is at about 60° latitude in the summer
hemisphere at the beginning and moves toward lower latitudes. Low values
of density near the beginning in each case may be an indication of a seasonal-

latitudinal variation for hydrogen. Other features in the plots may also be
related to latitude.
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Densities were derived in the end interval during five time periods, each separated
from the next by a period when the orbit was parily in shadow and when the effect of
radiation pressure was either too large or too uncertain to permit reliable derivation
of densities. The first four of these periods are each about 60 days long and the fifth

is about 200 days long. The intervening periods are each roughly 100 days long.

The densities from the first two periods are plotted in Figure 13, together with
the corresponding densities computed from the J71 model. The derived densities in
large parts of these two periods are not terribly accurate, and I have stretched the
rules considerably in giving them. The effective heights to which the densities corre-
spond are above 1800 km, and the atmospheric portions of the observed accelerations
were, in places, only on the order of 10% of those due to terrestrial radiation pressure.
The good agreement of the derived densities with the model is primarily an indication

of how well terrestrial radiation pressure has been taken into account,

The densities plofted in Figure 13 are for different heights than any that apply in
Table 4. In the fipure, I have plotied the densities at the effective heights of the
individual density determinations. This is also the case for Figures 14 and 15, dis-
cussed below. As a result, short-term variations are slightly exaggerated in the
plots. This is because the increase in temperature associated with an increase in
dengity gives a small decrease in the computed effective height due to the correspond-
ing decrease in the assumed density scale height. It would have been better had the
smoothed effective heights been used; the purpose of the figures, however, is only to

provide a visual representation of the data and a comparison with the model.

The densities from the second two periods are plotted in Figure 14, again with the
corresponding densities computed from the J71 model. The average effective heights
for the two intervals are, in order, 1450 and 1120 km, and the data, though rather
limited in scope, are of some interest since they refer to an atmosphere expected to
consist of 90% or more helium. The agreement hetween the derived and the computed
densities is, in general, quite good, considering the very large seasonal-latitudinal
variation of helium that the model must accommodate. The short-term variations in
the computed densities, which are associated with similar variations in the solar

decimetric flux and in the geomagnetic index, do not fit the derived densities at all well,
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Figure 13. Derived and computed densities in the intervals MJID 40237—40305 and
MdJD 40405—40465. The effect of atmospheric drag was rather small
compared to that of terrestrial radiation pressure, especially in the earlier
portions of the intervals, and the derived and computed values do not agree
too well. The densities are those at the effective heights of the individual
density derivations (see text).
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Figure 14. Derived ard computed densities in the intervals MJD 40560—40609 and
MJD 40710—40770. Helium is expected to be the dominant constituent in
both intervals. Densities are at individual effective heights.
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however. As in the case of the hydrogen densities, it may be that the derived densi-
ties should be smoother than they appear and that the short-term variations that seem
to exist are, in fact, due to albedo effects, This argument is strengthened somewhat
by the smoothness of the derived data in the fourth period, where the effects of terres-
trial radiation pressure are relatively much smaller. An exception is the small
increase in the derived density in the vicinity of MJD 40735, which seems clearly
associated with a geomagnetic disturbance where the 3-hourly Kp index reached a
maximum value of 7. However, at this height, the increase can probably be ascribed
to an increase in the atomic oxygen concentration rather than to an increase in the

helium concentration.

In the final period, the effective height goes from about 760 km to about 340 kin
and the densities range over about 2.5 orders of magnitude, owing mainly to the
variation in height. The derived densities are plotted in the upper strip of Figure 15.
The corresponding densities computed from the J71 model are plotted in the lower
strip of the same figure. As can be seen, the agreement between the derived and
computed densities is quite good throughout. Of course, no overall systematic differ-
ence exists between the two plots, because cf the way the area-to-mass ratio was
selected, The two plots do, however, agree quite well in detail also. A plot of the
differences between the two indicates the short~term systematic difference to be, with
one exception, within about 10% everywhere and generally much less than that. The
exception occurs in the vicinity of MJD 40975, where the difference reaches about 25%
for a short time. This may be due to a departure from the average relation between
the atmosphere and the decimetric flux. Aside from this, no systematic differences
that could be related to height or to any of the other parameters usually employed were
detected. This is not too surprising when one considers that the mode! is based on a
large body of drag data that pertains mainly to the height range involved here. These
data do, however, constitute a unique test, in capsule form, of the model over a wide

range of most of the variations involved, at least for conditions of average solar
activity.
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Figure 15. Derived (upper strip) and computed (lower strip) densities in the interval MJD 40850—410486.
Densities are at individual effective heights that vary from about 760 km at the beginning to about
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PRECEDING PAGE BLANK NOT FILMED

5. AN ISOLATED EVENT

No observed acceleration is given in Table 3 for MJD 38409. The reason for this
omission is the presence, near that time, of a relatively large and unusual acceleration.
In Figure 16, I have plotted residuals with respect to a reference polynomial of values
of the mean anomaly obtained by fitting the individual observations of 1963 30D in the
vicinity of MJD 38409 to the derived trajectory. The abrupt change in slope, centered
at about MJD 38408, 9, represents the acceleration referred to. Its appearance in the
figure is similar to that observed for satellites at lower heights in association with
short-lived increases in atmospheric density correlated with geomagnetic disturbances.
The acceleration here, however, is a relatively enormous spike of very short duration

that is not related to anything expected from the atmosphere.

The orbital elements given in Table 1 indicate that there was a decrease in the
semimajor axis of about 20 m associated with this event. The corresponding decrease
1, which, assuming 1.25 kg for the satellite's

mass, implies a decrease in energy of about 50 joules. If this energy loss were due

in velocity would be about 0.6 cm sec

to neutral atmospheric drag and if it occurred over one orbital period — about the
longest interval the data would seem to permit — an effective density of more than

2X 10_18 g cm—3 would be required. This is roughly 70 times the density derived
just before and after the event. A transient increase of this magnitude does not seem
especially plausible and some other explanation is required. It is entirely possible
that this acceleration is due to a collision with a meteor or to an outgassing of the
satellite, possibly as a result of meteor impact. To my knowledge, this is the only

event of this kind ever detected by orbital analysis.
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4065H,0
40660.40
40662,0
40664, 0
40&66,.0
4Go6B,.0
4067040
4067240
406T4.0
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84,769 5

84,760 8

-]
+ 28485
2849 7

«2B61Z

2

3

«2B&54 4

«2B8T71 1
#2674 1
«28Blo
«28801
« 28830
« 28647
«c900 2
«296T 8
«29084
«29128
«Z9164
«29197

« 29228

+292571 %

229285
«29305
29303
«29326
«29347
e 254l 5

«2935 1

+293679 &

29370

»29369

«2937a3 9

«29376

«29378

» 29370
»29370
293862
29369
293867
#29370
a29360
+293TH
129394
«294D2
29418
$29425
29438
29450
29446

25483

7
i
3

8

3
1
7
5

z

1
E]
2
1

?

1
1

F

2

Tahle 2 (Cont.)

M
JGhBLOS 9
«0338 2
$02282 1
»21852 &
.81236 2
Wal287 2
WOLT43 1
eb26174 &
«239110 &
036269
41785 1
+«10279 6
;7307[1 7
4361950 B
990622 4
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«06Z863 1
76070 3
« 32422 3
2272042 7
+023145 B
« 77749 1
+»5335282 6
v 296671 B
wDB24% 1
=~B3385 2
Wbl2738 &
«39423 |

55

n
8.79174 L
d.T934 3
8,79530 2
8.79745 1
BeT9935 3
8,80123 2
B.80332 1
B.HO5421 5
B.B07540 7
B,S06le 2
B.Hll79 2
B,81330 &6
8.81468 1
B, 016624 9
8.818001 5
8.819196 3
8.020647 B
8,423010 5
8.82485 1
B.BZT24 2
3,83061 1
8.832483 7
846324 5
38,8361 4

Ba83UB4 T

B.861214 7

4,844111 B
88456402 7
B.848773 8
8.8511T7 2

8.85450 2

8.85896 2
8.86510 &
E.8633 L
B.88652]1 2
B.86788 1
E.87048 o
Ba87291 =
B,874814 T
8,d75305 §
B.87805 1
8.47975 1
S.4B1694% 8
B HBW2T 2
BLHETS50 1
8,B91137 7

B,B94316 9

a2

R6560E-3 6
4300E=3 $2
4823E-3 56
#5216E-3 60
455283 73
4841E-3 37
.5316E=3 30
»5326E=3 kb
+5300E=3 34
+5788E~3 87
»2857E-3 50
+520E-3 82
W&l20E=3 14
4341E=3 22
+3l085E=3 84
«3076E=3 10
«5082E-3 27
+5307E=3 14
#428LE=3 28
«QUO5E=3 53
+401E=3 11
4t TTE=3 31
«b3E=3 17
+526E=3 31
bbb TE=3 43
+TA0L1E~3 94
26343E=3 13
»56T6E-3 24
2635623 12
W579E=3 1§

2 T50E=-3 23

+563E-3 10
«5382E-3 &0
+510E=3 14
«506€-3 13
«587T9E=3 20
+T328E-3 61
«5B5E-3 20
«3974E-3 lé
wiabaEL3 21°
»4401E=3 21
«4430E=-3 33
+539E-3 12
+5229E-3 85
«l059E=2 25
«81G36E-3 91

«8046E=3 92

a
9491760
9.9163
F.9Ll492
9.91331
Q.91188
9.91047
5,90890
5.907324
5.905731
G290416
9.9025¢6
9,90142
5.90039
9.898935
9.8%7905
F.B8TOLE
9.895927
G 894160
9.89278
9.B89100
F.68834
9.887087
98877
948844
9.8823%
94880533
9.878421
9.876714
FaBT4952
9.8T73L7

9.87069

9.86738
9.865T9
9.8641

986274
9.,86076

9.85884
G 85704

9.855631
9,054540
5.85323
%.85198
9. 850540
9.B4864

PuBésdS

"9.843566

FeB4lz2l

15
20

z4
29
27
19
20
20

pds}

21
18
12
23
35
31
16
13

14

15
17
13
17

20

22

17

rr

.25

17

« 24



Table 2 {Cont. }

T w r) i e M n B/2 8 N ] o
40934 ,0 336,44 1 126,410 3 B4y730 ¢ «294%58 3 »19013 2 9.8%814 4 «L281TE-2 59 9.083840 17 4 30
4U936,0 334,021 & 125,924 3 B4.722 & «29513 2 #F9198 2 B.90345 1 «952Ex3 75 SeB344G 14 4 all
4093840 331.35 & 125.455 9 B4,73 2 2056 2 80253 B 8.9068 1 «816bE=3 44 548320 12 4 wi4
40940,0 328.81 6 l24498 1 B4.72 2 + 2956 2 w6165 1 8491035 6 #11BE-2 22 FeB2961 12 &4 alh
40942,0 32647 4 128447 & BhubT 9 w296 1 hH43 5 H.914 1 «957E=3 24 4827 12 4 basd
40Ghi 0 323,687 7 123,996 5 84,68 «29610 3 «27736 1 8.91816 1 «9T28E=3 22 G.823068 0 o .21
“0946,0 321.088 3 123,516 2 84,682 5 «29b46 | #117632 4 B.921979 & »3546E=-3 13 9,820875 24 o w17
40948,0 31Bs4B9 5 123,028 3 84468 T a29584 2 «965631 8 B.924157 & «12090E.2 22 G.817811 21 4 .l
40950,0 215,690 & 122,541 3 B4.66%5 B 25712 2 +82310 1 B,93118 1 +»12013E=2 &5 9.81413 (%) 4 alt
40952,0 313,310 « 122,040 3 B4 049 6 «2973T 2 «690124 8 B,93570 1 «1120E-2 13 5.81082 18 4 o7
40954,0 310,708 2 121,556 2 B4 ,451 4 «297T6 1 «566596 3 B.941074 & «14333E.2 15 9.806802 24 & aib
40956,,0 305,513 4 120,569 2 B4,b52 7 +29835 2 3599594 5 8,955289 5 «17229E=2 16 9.796515 22 4 o4
40960,0 302.914 3 120,015 F Bé, 545 & «29B6% 2 «2T6590 1 Ba26191 |} s16704E-2 B5 FuTILEG Fi:] L] ech
40%62,0 300,313 2 119,573 2 Bhubal 35 «29895 2 « 207898 9 9.96955 1 2 22BT4E=2 51 9,78612 a0 4 .31
40964 ,0 297,717 2 115,075 2 B4,643 S «29914 1 W 156740 T 84979220 9 s 2abT2E-2 43 2.779099 30 & 2h
4Goba,0 295,119 & 118,569 7 Bh.048 & » 29913 9 412575 9 f.9900 3 W282E-2 34 9.77T13 15 % 10
409T0,0 Z2B9,89 1 117,569 5 84,637 7 » 29927 & o 1%256 7 9.0198 4 «187E=2 53 9.7498 14 L 13
40972,0 2B7.282 2 117,049 3 84,649 8 «€9911 1 «195320 & Ge034&1 | »40810E.2 52 9.735910 25 & »Z5
409T4,0 284,662 2 116,541 2 84,629 & 29856 1 280663 8 §,05067 1 242841E=2 27  §,72759 25 4 1]
GU9TAW0 279,40 2 115,51 1 84,61 4 22592 1 25602 i 9.0909 i +560E=2 13 9.6988 FLY 4 Ll,54
«0980,0 276.767 3 1l4.981 3 B4.530 & « 29722 2 »T7167 2 9.12317 2 «B3FLE=2 17 V61599 27 4 alh
4098240 2744115 3 Ll4,a%0 2 B4, 665 5 «29b38 1 05150 1 e15699 1 «88364E=2 45 J.b5216 34 & 36
4098440 271,031 3 113,923 & Bh.854 4 « 29531 7T »40225 1 F.1943 1 «947E=2 25 Jat260 17 4 o7
4G9BG.0 2684740 3 113,393 2 Bhabh? &4 +29387 4 »82930 1 9423208 3. +9T2LLE-2 &l 9.59976 27 & e
409B0.0 286,045 2 112,858 L Be,65]1 & #292420 7 " »334332 B F. 27363 1 «10B5IBE-1 3 9.57107 3% 4 ezD
#0990,0 263.306 & 112.299 3 Bhad7 I +29082 1 »22609 2 9431829 2 el1l4183E=-1 5 954067 1B L3 33
4059240 260,562 & 111.758 5 Béo.nT B »2B904 1 w80832 ¢ 38099 2 «113103E=1 7 9.50873 14 % «ZB
4G994,0 257,81 1 111.24 1 84493 7 «28T42 § «38292 & 9;«0871 7 +11536E=1 48 GeatTI20 14 4 1.027
40996,0 255,040 8 110,624 9 86,58 % o 28607 4 024926 & 9,45924 5 Z139537Eal 26 9,44547T a4 T2
40998,0 252,24 1 110,05 t 84,68 4 2831 1 42309 1 9.52987 9 PlBIB4E=L 44  9,40139 24 4 . l.7e
41000.,0 249,343 3 109,498 2 Ba,046 & «2T857 4 235720 2 9,596%0 2 »lB8294E=1 37 9.35340 24 £ w21
41002,0 246,460 & 108,517 4 84,618 9 227619 & 62976 5 9.6734D 8 19248E-1 39  9,30558 24 4 258
41004 ,0 243,513 9 108,294 & Bs,468 2 27239 & «05399 2 P 75425 & +21933E«1 13 q.25157 ig & l.sl
41006.0 240,601 3 107718 2 84,044 5 +26858 2 «86369 1 9.85079 2 «2T857E=-1 20 9419355 as 4 » 38
“1G06,0  23T.0% 1 107411 1 84,63 3 «£26303 & s 4B4TE 5 9.9T37T 5 +32685E-1 20 9,11783 3g " 1.50
41010.0 234,369 4 1064486 7 84,59 2 25684 3 SL3BE 3 10,10038 28B169E=1 9 9,04l49 55 4 1.07
4101240 231,209 & 105,807 5 B4ubl I « 25140 3 «BTH5S 3 19.21594 7 «29294E=1 23 8497320 46 % a7l
41014,0 228.024 & 105,148 3 B4,807 8 224573 2 » 43050 | 10,340861 1 »30l04E~1 16 8290094 35 L] L9
41016,0 224,687 5 104,842 2 84,608 & « 23986 2 « 25082 2 10,47712 2 +3LTSEBE~-L & Ba82347T 4T 4 N-X;
41018,0 221,329 4 103,712 2 84,574 4 »23388 1 w32548 § 10.59920 1 ‘ »31TS38E~1 4 8.75540 &0 - 50
41020,0 217,49 1 103,030 o B4,578 7 «22827 4 55567 3 16,7297T1 2 «320754E-L 8§ Ba6B448 &l “ l.2u
41022,0 214,02 1 102,35¢ 5 B4,588 8 «£2120 5 24222 3 10,85751 3 «33871E-1 10 Babla2l 50 4 Ll
41024,0 210,738 2 101,565 2 84,562 2 w2147l 2 «106211 7 11,921759 & w462226E=1 2 8.530416 37 4 .32
41026,0 206,603 5 190,767 2 84,557 2 «20614 2 033182 2 11,20071 2 2426 790E-1 8 84432933 35 4 .31
41028,0 202,95 3 190,084 & 84,083 6 «i9830 9 «89965 2 11,37060 2 +43750E~L 76 §.35%08 34 [ b1
41020,0 198,52 7 59,19 2 84,63 3 1883 3 28193 2 11,5521 2 2#8058E.1 T2 B.26T4 “l L} LK)

o6



T
41032,0
%5034,0
41036,0
41338.0Q
%1040,0
41042 ,0
41044 ,0
41046,0
41048,0
41050490
%1052,0

“1054,C

“
194,787 &
130446 &
1864071 4
181,490 3
LT6.98 1
171,36 5
losatd 1
lé2uas 8
157,01 5
L5044 2
44,8 3
125,53 8

2
§8.352 2
5T.4T3 2

56,5741 9

§5.6480 7

5,550 2
§3.8% 1
9Z.418 1
91,82 1
90,3208 b
89,07 1
8,04 2

Bo,439 5

i
84,483 1
84,467 2
84,453 1
B4, 4bk4d 7
B4a340 2
Bé,48 1
Ba,371 1
B4a47 2
B4,273 7
84,69 2
B4.52 1
B4,2696 9

[
«18121 2
17278 2
«18358 2
15632 1
LABL0 4
«1357 2
e12548 3
«1128 2
0958 1
0781 2
0576 4

00717 9

Tuble 2 {Cont.)

M

NFITT R
.78266 1
+829%39 9
+298463 &
+15703 2
«40973 §

v15986 2

«4371
« 3898
20627
-B3COD

«B362

2
1

n

bla70l47 2
11.82112 1
l2,128196 8
12.338130 7
12,5L893 2
12.7516 1

12.99618 2

13,3076 ¢
L3.65%41 2
L&, 0392 3
l4.7923 7

6,522 1

h/2
cat0064E~L 3
+480807Eal 2
.528070E-1 2
sGBb42TE-L 1
4T49H3E=L 4
83496E-1 21
2630043E=1 3
«84233E-1 20
LBBOS9E=L I9
L133072 26
22292 19

+884T9 80

a
Bal7825
B.G9%90
B.dU3506
T.912485
1.83614
T«T406
L -LERT]
T.5235
T.3957
742599
T201l4

6.5132

4b
4B
a9
el
&5

70

az



Table 3. Accelerations, atmospheric deneities, atmospheri¢ temperatures, and geometric parameters from
1863 30D in the interval MJD 38387, 00~ 38814. 00

MJID

3R397.00
98400
99.00
36400.00
Q01.00
02400
03.00
04.00
05.00
06400
07.00
084,00
09,00

10.00"

11,00
12.00
13.C0
14,00
15.00
16,00
17.00
18.00
19,00
20,00
21.00
22.00
23,00
24,00
25400
26,00
27.00
28,00
29,00
30,00
31,00
32.00
33,00
34,00
35,00
36.00
37.00
38,00
39.00
40,00
41..00
42,00
43,00
4400
45,00
46400
47,00
48,00
49,00
50,00
£1,00
52,00
53.00
54.00
55,00
56,00

-10'E

"0.17
“Ce34
=0.30
-0s20
~Cal8
=0.06
0.03
~0.01
‘006
0ul2
0413
0.18

Da.21
0.20
0415
0.08
~0.01
0,00
0.00
.00
0,03
C.03
G.05
G.05
0.08
Gall
Ouls
0.18
.22
0.32
0,33
.35
Q.42
0.38
De4l
C.40
0.40
Cutt
Oa.46
0«39
0.45
Dot
.45
C,43
Qu45
0.49
O.%48
Caté
O. bk
0.40
0.35
0.33
0.27
0.33
0.34
0.4l
0.39
0.50
.61

PRECEDING PAGE BLANK NOT FH.,M;IED

7
10 Pr

0.01
0.03
0.05
G.08
c.08
C.l0
Oul1
06.13
Culs
0,15
g.l7
0.l8

0,21
0.22
0.23
0.24
0.25
0.28
0.27
0.28
0.29
0.29
0.30
0.31
0,31
0,31
0.31
0.32
0.32
0.31
C.21
0.31
0.31
0.31
0.31
0,30
0,30
0.30
0.29
0.29
0.28
0.28
0.27
Q.26
0.25
0,25
Oulé
0.23
0.22
0,21
0,20
0,18
017
0.l8
015
Cul4
0,13
0.1l
0.10

2
-10°P, logp

bt } 1‘9
-s30
=a2h
-al2
-+ 09
0.04
O.14
Q.l2
0.20
0.27
0.29
0.36

D.42
0.42
0.38
0.32
Da24
Da2t
0.27
0,27
0.31
0.32

. 035

0435
0.37
0,46
0.50
0.53
Oa.84
0.64
Ou.66
0.73
0,69
Ga72
01
0.7¢C
OuTé
0.75
O.48
0.73
0,73
0.72
Q.69
0,70
(.74
072
0467
D.66
0.61
Da55
0.51
0.45
D,49
0.49
0.55
0.52
04,61
0,71

-20
=19

-19

39
76
ab63
-1-]
250

ok3
43
47

-1

-1
263
«bl
-3t
«54
« 49
MY
Y
airl
237
+33
«30
w22
«21
15
«18
w16
o186
17
sla
«13
«17
o l4
ald
olé
alb
»15
al3
alé
«17
18
a2l
26
«29
«35
a31

T L31

a26
«2B
21

«l4

log p,

~20.52
-15,97
=20,0%
-13,82
58
b5
55

=15,.48
-49
«53
«60
72
268
«b6
.1
«59
«55

52
T )
42
«39
38
27
«27
25
o2}
.23
22
«22
22
20
19
023
20
«20
20
#21
2]
o 18
219
¥

27
.31

040
«36
« 36
31
«33
26
19

59

hid
(*K)

1014
1207
1159
1280
134%
1362
1409

1442
1438
1416
1380
1319
1335
1344
1343
1370
1375
1393
1363
1405
1430
1448
1468
1480
1526
1527
1533
1557
1538
1546
1543
1537
1550
1554
1527
1540
15386
1535
1523
1526
1538
1530
1510
is02
1481
1456
1437
1407
1422
1420
1445
1432
1469
1507

z
()

464,10
346344
346249
346245
3462,1
346147
3461.3
346140
346047
3460.4
346042
3459.8
3459.7
3459.6
3459.6
3459,6
3459.6
3459,7
346041
346042
3460,5
346047
346140
346143
3461,7
346241
346246
3463,1
3463.6
346442
346648
346545
3466,2
346640
346843
34691
3470,0
3470.8
3471,7

34T2.6

3473,.6
34T4.5
347545
3476.5
A4TT.5
347844
3474
3480,3
3481.9
3482.7
3483.5
3484,2
3484.9
3485,4
3486,2
3484,7
3487.2
34BT.5
3487.9

:

[=N=N~
.

oD OO0

E S N
LI N )
- o

N=OD30NrW
[
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Table 3 (Cont.}

T a =a 5 -6
n

T 7 7. w z i O o)

MJID -10'P 10°P -10°P, logp  logp, °K) (lam) (deg) " (deg)
38457,00 0.87 ODsUg 0,76 =1%9411 «19,16 1523 3488,1 238,.3 13.3
58400 0.63 0,07 0,70 «15 a2V 1498 3488,.3 237,3 14,5
59,00 Ca72 0,06 0,78 W11 + 16 1520 348844 23642 15,6
60400 Ga7l 0,04 0,76 w12 «17 1514 3488 .4 235,2 16,8
61.00 0.06 0,03 04,69 15 «2l 1492 348844 234,2 18.0
62.0C C.67 0,01 0.68 ol6 o2} 1489 3489.0 233.1 19.2
63.00 0.75 0,00 0475 ol2 o17 i512 3488,8 232.1 20.%
64400 0.78 =0,02 0,76 o1l o186 1518 3488.5 231.1 21.6
65.00 0.73 =0.04 0,89 15 20 1495 3488.2 230.0 22.9%9
‘66400 0465 =0.05 0460 o2l Wlb 1460 3487.7T 229.0 2441
67.00 Oa65 =0,07 0,58 «23 .28 1451 34B7.2 228.0 25.4%
68,00 0,55 =0,09 D446 «33 «38 1401 3486.5 227.0 26.6
69,00 0.53 w0411l 0,42 «37 - 82 1381 3485.8 225.9 27.8
70,00 0e54 =0413 0.4l +38 alh 1376 3485.0 224.9 29.1
71.00 0455 =~04l¢ 0,41 «38 lé 1377 348441 223.9 30.3
72.00 059 =0alé& D43 «36 el 1389 3483,1 222.8 3l.6
73,00 0.71 =0.l8 ©0.53 «27 «32 1437 3482,0 221,8 32,8
74400 Oa86 348142 220a.8 34,0
15.00 l.C6 3480.0 219.7 35,2
T6.00 l.b2 3478.7 21B.7 36.4
T7.00 l.94 34T7.3 2177 3IT.4
78,00 1.88 3475.8 21646 8.7
T9.00 labé . 34T4,.3 21548 39.9
804,00 1.27 347247 214.5 41.0
81.00 1.00 3471.1 213.5% 42.1
82.00 0.60 ’ 3469.3 21244 “3.2
832,00 Ce33 - ‘ 346T.5 211.4 bhed
84,00 0.14 3Lb5.6 210.3 45,3
85,00 =007 3463.7 209.2 46a3
86.00 Oult 3461.7 208.2 4743
87.00 0«26 3659,.6 207.1 48,3
88,00 Q.48 3457.5 206.0 49.2
69.00 091 3455,.3 204,9 50.2
20.0C l1.78 3453,0 203.8 51.1
91.00 2465 3450.7 202.7 52.0
92.00 3.32 3448,3 201,86 52,8
93.00 4222 3445,9 200,5% 53,6
94,00 #=T79 34621 1994 Shets
95.00 5«76 3439.5 198.2 §5.3
96400 Ga'lds 3436.8 197.1 56.1
97.00 T.69 J43bal 195.9 56.9
58.00 8460 ' 3431.3 194.7 57a7
G9.00 Fatds 3428.4 193,585 58.5
38800.00 10.24 3425,5 192,3 59.2
01.00 10.91 3422.6 191.1 &0,0
02.00 11.53 3419.6 189.8 &6CQ.7
03.00 11.98 341646 188.5 blab
04400 12.54 3413.6 187.2 62,0
05.00 12.94 3410.5 1865.8 a2.7
06.00 13.27 340T7.5 184 .4 63,3
0700 13.66 340444 183.0 64,0
08.00 13.856 3401.3 181.5 64.5
09.00 14.20 ’ 3398.2 17T9.9 65,2
10.00 lé .48 3395,.1 178.2 65.8
11,00 lé,62 3392.0 176.4 664
12.00 14,73 3388.8 174.4 67T.0
13.00 15.02 3385.6 172,3 &T7.6
14.00 14.79 33B2.4 169.9 68,1
15,00 14,97 3379.2 16741 58.7

60



Table 3 (Cont.)

T a_-a 5 -6
7 7 7 ks z O] T O

MJD -10'P 10 Pr -10 Pa log p_ log pg (°K) (km) (deg) {deg)
38517.,00 l4.88 3372.8 159.8 49,8
18.00 14455 3369.6 154,68 70.3
19.00 léaé2 338644 147.5 T0.8
20,00 14423 3363.2 136.9 Tla.2
21400 13,83 3359.5 119.9 Tl.5
22400 13.16 ‘ 33564 94.9 Ti.5
23.00 12443 3353.3 66,1 Ti.2
24400 11.58 . 3350,.2 43,7 T0.6
25400 16.71 3347.2 29.2 89.7
26.00 9.748 ' 3344.1 19.8 48,8
27.0C 8.85 3341.0 13.3 67.8
28.00 Te%3 3318,0 8.4 46,8
29.00 ta92 3334,9 heb 45,8
30.00 6.01 ‘ 3331.9 led &40
31,00 5.19 3328.9 358.7 63.8
32.00 bab] 3325.9 3556.3 42.0
33,00 .74 ' 3322.9 356,2 4l,.8
344,00 3.39 3320.0 352.2  40.8
35,00 3.18 3317.1 350.4 59.9
36,00 3.11 3314,2 348.7 58,9
37.00 £.97 3311.3 346.9 58.0
38.00 3.08 3308.6 345.3 57.0
39,00 3.27 3305.9 43,8 54,1
40,00 3.56 330343 . 34244 552
41,00 3,94 3300.7 341,0 $4.3
42.00 44,37 -3298,.1 339,58 53,4
#3.00 4,82 3295,6 338.2 52.5%
44,00 5.27 3293,0 336.9 51,4
45,00 5.69 . 329046 335.6 50.8
46200 6,07 . 3288.1 334.3 #9.9
47,00 bebb 3285.7 333.0 49.1
48.00 6.73 3283.3 331,.7 “8,2
49,00 6.78 3281.0 330,5% &7 .4
50.00 6.72 ! 3276.8 329.2 hbab
51,00 G.bb 3276.6 328.0 4%,8
52.00 6.51 3274.5 326.7 &£5,0
53.00. ball 3272.5% 325.5 by
54.00 Gelé 327045 324.3 43,4
5%.00 4.01 328B.7 323,1 42.7T
586,00 Oa.46 . 3266.9 321.%9 4l.9
5700 ~0a11 32645.2 320.7 41,2
58.00 0.39 w0.,20 0.19 mwlG. T8 w1G,86 1253 3263.6 319.8 40.5
59.00 0.40 «0,19% 0.21 T2 «81 . 1279 3262.0 318.3 19.7
60,00 0.28 »0417 0410 »20.04 =20.13 1070 3260.5 317.1 39,0
62.00 Oeb6 =0,13 0.54 «30 240 1498 A257.8 314,.8 37.6
63.00 0.50 =0,11 0O.39% T T 16421 32%6.5 313.6 38,9
bh.00 0.56 =0,09 0,47 36 ] 1465 3255,.3 31244 36.2
‘65200 0.80 =0.06 O0.74 «ld 26 1581 3254.1 311,2 3%5.5%
© 66,00 0.82 w0,0& 0.78 ald o 2b 1594 32%3,0 310.1 34.8
67.00 0.84 ~0,01 0,83 11 22l 1611 3252.0 308,9 3h,1
68.00 079 0.01 0,80 12 22 1602 3251.0 307.7 33,4
69,00 O.67 0,03 0.71 17 27 1570 325041 306.6 2.8
T0L.00 0,49 0,06 0,55 «28 38 1504 3249.3 305.4 32,1
T1.00 0,43 0.07 0,50 «32 Y 1479 A24B.4 304,.3 31l.4
72.00 0.52 D.11 D0.63 all «32 1537 3247T.6 303.1 30,7
73.00 Qat? 0,14 0,81 23 «33 1530 22446.9 301,9 30,0
Tha00 0.4l D.lS 0.56 w27 «37 1508 324642 300.8 29.3
75,00 0.32 0.1% . 0.51 31 «hl 1483 3245.6 299.6 28,7
76,00 0.29 0,22 0.51 30 «40 1484 3245,.0 298,5 28.0
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Table 3 (Cont.)

T a_-a 6 -6

7. 7 7 T Z £ R O] ™0

MJD -1’k 10 Pr -10°P,  logp log p (°K) (km) (deg) {deg)
38577.00 U.31 Cu25 0455 -19.27 -19.37 1504 324445 297.3 27.3
THL 00 0.30 Ce27 0457 «25 «35 1513 3244,1 296,2 26.7
79.00 0.30 C.29 0459 w23 «34 1519 3243.8 295.1 26.0
80.00 0,36 Dua3l 0447 «18 287 1550 3243,5 293,.9 254%
E1.00 0.38 0u.34 0,72 al5 «25 1570 3243,.3 292.8 24,7
82.00 0.29 0.34 0,713 olé 2h 1575 3243,1 291.7 24.1
83.00 0.51 C.,38 0,89 «05 «l5 1629 3243.1 290.5 23.4
84.00 0.63 0.40 1,03 =1l8,99 «09 1669 3243,1 289,4 22,8
B5.00 C.68 C.42 1,10 296 <08 1688 3243,2 288.3 22.2
86,00 Ua.79 Q44 1,23 a91 aCl 1723 3243,3 287.1 21.5
87.00 0.46 D.45 0,91 -19,03 ol 1631 324348 286,0 20.9
BE.00 0.36 0.47 0,83 «07 17 1606 3243.9 284.9 20,3
89.00 0.13 0.49 0,62 «20 «30 1526 3244,3 283,8 19.6
90,00 u.lsg 0.50 0.70 «lé «lh 1558 3244 .8 282.7 19,0
91.00 .20 0.52 0,72 «13 w23 1565 3245,3 281l.6 18.3
92.00 G.17 0,53 0,70 olé alb 1557 324642 280,5 17.7
93,00 Cal9 0,54 0,73 12 22 1564 3246.9 279.4 17.0
S4.00 n.1s 058 0,70 21s 24 1BED 2247.7 278,232 16e%
95.00 Oa.15 O.586 0,71 13 23 1552 324845 2771 15,7
96,00 0,04 0.57 0.8l 219 +30 1513 3249 .4 276.0 15.1
97.00 0.08 0.58 04,686 alb «2b 1534 325043 275,.0 14,4
98400 0.086 0,59 0485 «léb . e2b 152¢% 372%1.3 272.9 13,7
99.00 0,03 0.60 0,63 «17 «28 151% 3262,3 272.8 13.0
38600.00 0.13 0,61 0,73 all 21 1557 3253.3 271.7 12,3
01.00 G.17 0.61 0,78 «07 18 1574 325444 270,68 11.6
02.00 0.23 0.2 0,85 «04 olh 1596 3255,5 269.5 10,9
04.00 0,20 0,63 0,83 204 alh 1587 3257.8 26Tab 9.5
05,00 .20 0.64 0,83 « 04 alh 1584 3259,.0 266,13 8,8
06.00 0.18 0,64 0,82 «05 15 1577 3260.4 265.2 B.1
07.00 G.l1 C.b4 0,78 «08 ol8 1554 3261.6 264,1 7.3
08,00 d.15 D464 0,79 « 06 Y. 1564 326247 263,.1 bab
09.00 0.19 0,64 0,83 a0k ol4 1577 3263.9 262.0 5.8
10,00 0.12 0.63 0,75 «08 18 1548 3265.1 260.% S5.1
11,00 0.21 0.63 0,83 « 04 «lé 1570 3266,.3 259,.9 o3
12,00 C.18 0.62 0,80 « 05 ald 1557 326744 258.8 3,5
13,00 C.18 061 0,79 08 16 1553 3268.86 257.8 2.8
14,00 0.07 0,60 0,68 el2 ¥ 1513 37269.8 256.7 2.0
15.00 =0.04 0459 D.55% sll 31 1461 3271.0 255.7 1.2
16.00 =0.01 0.58 0.57 19 «29 1468 3272.2 2564.6 O.b
17.00 0,00 0.57 0.%6 20 «30 1662 3273.5 253.6 =Qat
18.00 =005 0.55 0.50 25 «35 1433 327447 252.5 wle2
19.00 =003 0.54 0.51 s24 » 34 1434 3275.9 25145 2.0
20.00 =0,01 0.53 0,52 23 e 33 1437 3277.2 250,5 al,8
21,00 ~0.01 0.51 O0.50 25 «34 1428 3278.8 24904 wdeb
22.00 '0.01 0."9 0.49 .25 .35 ‘.423 3280.1 268.6 -‘-‘
23.0” -0|06 0.‘?7 O.‘Ol |33 -43 1332 3281.4 247-4 -5.3
24,00 =0,02 Dud6 D.423 31 a4l 1390 3282.7 2646,3 mbyl
25,00 0.02 O0.%3 0,45 29 «39 1398 3283.9 245,13 wTal
28,00 0,03 04l Qa44 «30 239 1392 3285.2 244,43 =Teb
27,00 U.09 0.39 0.4B 26 «35 1410 32B6.4 243,3 wle?
28.00 0.15 0.386 0,51 »23 «33 1422 3287.4 24242 9.6
2900 . 0.21 0.34 0,55 «20 29 1434 3268.8 24l.2 wl0,5
30,00 Gald 021 D.47 27 «36 1400 3289.9 240,2 =11,5
31.00 0.21 0.29 0,49 «25 36 1409 3291,0 239.2 »l2.4
32.00 0.22 Oudf Q.48 26 35 1402 3292.0 238,2 =13.3
33,00 O0a21 0,23 0,44 30 «39 1381 3793,.0 237.2 wld,3
35,00 0,14 0.18 0,32 o3 «53 1314 3294,7 235,1 -lb,2
36,00 Cela Ou.le 0,28 2 4G 1] 1289 329544 234,1 wl?,.2

62



MJID

38637.00
38,00
39,00
40400
41.00
42200
#3400
44 .00
45,00
46400
47400
48.00
49,00
50.00
51.00
52,00
54.00
54,00
55,00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64,00
£5.00
646,00
67.00
68,00
69.00
70,00
71.00
T2.00
73.00
T4.00
75.00
T&.00
77.00
Ta.00
79,00
80.00
gl.o0
B2.00
83.00
B4.00
85.00
86.00
87.00
88.00
89.00
G0.00
91.00
92.00
93,00
94.00
95.00
96,00

Table 3 (Cont.)

7 7 T
-10'Pk 10 Pr -10 Pa log Pr

Ou14
Ouls
O.18
0.09
0.09
0.03
0.00
0.03
Jgel15
Q.27
C.35
Oab4
0-92
1.90
2.53
2.56
2447
230
1.74
l.67
1.28
laO4
0.B3
Qa6
C.70
Q.85
0.97
1.30
l.66
2009
2452
3.05
3.57
h‘zT
4490
566
6.56
T.38
Bak2
9.39
10.54
11.49
12,82
13.97
15.05
16.07
17«15
17.%90
1B.62
19.05
19.12
18.50
18,867
18.09
17442
16s44%
15.3¢&
14.28
13.22
12.10

0.08
0,04
0.,00
«D 03

U268
0.22
0.22
0.09
0.05

219,52
80
.bo
.99

20424

log Pg

=19.61
49
«t9
~20,.08
«33

63

(*K)

1274
1241
1237
1051

961

z

(k)

3296.1
3296,7
3297.2
3297.8
3297.9
3298.¢6
3298.7
3298.7
3298.4
329844
3729842
3297.9
3297.5
3297.0
3296.5
3295.9
3295.2
3254.5
3293.7
3292.8
3291.9
3290.9
3289.8
3288.6
32874
3286.1
3784.7
3283.2
328l.6
3279.9
3278.2
3274.3
32744
A2724.3
3270.2
326840
3265.7
3263.3
3260.8
3258.1
3255.4
3252.7
324949
3247.0
324441
3241.1
1238.1
3235.1
3232.0
32728.9
3225.8
322246
3219.4
3216.2
3213,0
3209.3
3206.0
202.7
319%.4
319641

% %
(deg)

233.1
232.1
23la.1
230.1
229.1
228.1
227.1
226.0
225.0
224.0
223.0
222.0
221.0
220.0
219.0
218.0
217.0

216.0.

214.9
213.9
212.9
211.9
210.9
209.8
208.8
207.8
204847
205.7
204,46
203.6
202.5
201.5
200.4
199.3
198.3
197.2
198.1
195.0
193,9
192.7
191.4
190.5
18943
1688.1
1B86.9
165.7
184.5
183.2
181.9
180,46

179.2 .

177.8
1764
174.8
173.2
171.5
1696
1676
16544
162.9



MJD

38697.00
98.00
9900

38700,00
01.00
02400
03.00
04.00
D5.00
G&6.00
07.00
08.00
09.00
10.00¢
11.00
12.00
13.00

LA NN
P

15.00
16.00
l7.00
18.00
19.00
20,00
21.00
22.00
23.00
24.00
25400

387T26.0C
26450
27.00
27450
28.00
2B.50
29.00
29.50
30.00
30.50
31.00
31.50C
32.00
32.50
33,50
34.00
34,50
35.00
35.50
36,00
36.50
37.00
37.50
38.00
38.50
39.00
39,50
40.00

-10'E 107 Iﬁr -10

1lels
10.22
Gell
8e%0
Ba32
T.99
Ta77
Tab0
T.d2
T.17
Talb
Te38
Tah7
165
T34
Bel4
B.bl

oo an
ey

9.50
10.08
10.82
11.33
llatsl
12.18
l12.40
12.5¢
12.23
11.77
10.94

9.87
FGatrd
8.68
Te81
T.04
6a26
Seb
4,19
3.05
1.95
1.05
0.57
Ga29
=0.01
C.68
Oa63
Q.56
Qeb2
Oub6
0,55
0.53
0.57
Oe42
0.235
0.28
Qadé
Cal5
G.02

-‘U.?l
-0.69
=-0s67
M-
=0a62
=460
=028
=455
w0452
-0.50
-0,47
-0.45
D42
-0.39
~Ga37
=34

e
Pﬂ.

-ehl
~ab9
001
0.00

=405

DaC2
(taCGB
000
.00
N.0&
=o 04
-« 09
-s13
-al5
=a21
‘.31

Table 3 (Cont.)

log p_

~21.00

»Z20aT0
«10

=20.09

log p,

—-21-11

«20a81
w2l

20,21

64

(*K)

1015

1004
1005

1041

(km)

3192.8
31B9.5
318642
3182.9
31796
3176.3
3173.1
3169.8
316646
3163.4
316042
3157.0
3153.¢8
3150.5
3147.4
3l44,3
3141.3
3i39a3
3135,.3
313244
317945
312647
3123.9
3121.1
311844
311547
3113.1
3110.6
3l08.1

310544
31042
3103.0
310l.8
310046
3099.4
3098,.2
3097.0
3095.8
3094.7
3093.5
3092.4
3091.3
3090.2
308840
3086.9
3085.9
3084.8
3083.8
3082.8
3081.9
30B0.9
3080.0
3079.1
3078.2
30774
307645
3075,.7

n‘“_"" a o
{deg)

159.9
156.4
151.9
1“5.3
137.0
123.1
100.5
t9.5
4243
249
1441
Ta0
l.8
357.9
354.6
351.9
349.5
34743
345,.3
343.5

351.7-

340.1
338.5
336.9
335.4
334.0
33246
331.2
329.8

328.4
327.8
327.1
32644
325.48
325.1
32445
323.8
323.2
322.5
321.9
321.2
32046
319.9
31B.8
318.0
3174
316.7
3lé.l
315.5
3l4.8
3142
313.6
312.9
312.13
31147
3lt.1
310.4%



MJD

36741.0C
42.00
43.00
44400
45.00
46.0C
47.00
48,00
49,00
50.0U0
51,00
52.00
53,00
54400
55,00
56.00C
57.00
58400
59.00
60,00
61,00
62.0C
63,00
64,00
65.00
66,00
67400
86,00
69,00
70,00
71,00
72400
73.00
74.00
75.00
T6.00C
T7.00
78.00
79.00
8000
81.00
82.00
83.0C
84.00
85,00
86,00
87.00
88,00
89,00
90400
91,00
92400
93.00
9“.00
95400
96.00
97.00
98400
99,00
38800,00

-10° P

GGl

=Ualld .

-Ua20
-Cal?
=0.10
~G.06
U.04
U.13
021

Q.22

Oals

L.02
-Ualb
-0.29
w(,30
-(430
.28
«0,25
-Ual2
0,07
«(1,05
=0,06
=C.13
-Cal%
=026
-~Uqe34
U39
~0.39
(ot U
=0 40
«0l37
=026
=01l
-0.01
=0,03

Ga.0l

Ua.05
-0a02
-0alB
=-0ald
=-0slb
=-0a10
-Cal0
-0al0
=009
wlhal2
-0a15
~-0al17
=0.17
=016
=C.l9
~0a.23
-0.,20
=007

7
10 15r

=0a31
=0.2%
=0a20
~Oelb
=0al0
=0.05
0.00
Q.05
C.10
Oal#
0419
Qadé
Oulb
Ne385
[V
ST
0,51
0.5%
0.59
Q.63
0,67
0.71
Q0,74
0,77
O 81
0.54
0.86
0,89
0,91
D.93
0495
GaG97
0.99
1.00
1,01
1,02
1.03
1,03
1a.0&
1404
1.05
1-05
1405
1.05
1.04
1.03
1,02
1.01
1,00
0.98
Ulgb
Ca9%
0.92
0,90
0.88
O.B6
0.B4
0.81
0.75
U786

"Table 3 (Cont.)

7
-10 Pa log p_

-.Z29
-a3d7
-39
- 30
--19
=.C9
Cal4
0418
0430
0.37
De33
Oudé
Ou.l12
0,06
Uel2
O.l6
Q.23
0,30
0.47
0,5¢
Nab2
Nab&
0,61
0,58
0.55
0.50
0,47

0.50

0.51
0,53
Gub8
0.71
N.88
0.99
0.98
1,03
1.C&
1.01
V.89
020
0«89
0.95%
0a35
0.3%
0.55%
0,91
0.87
0.84
Ga.83
0.82
D77
Ne71
a2
Na.83
N2l
.83
.83
=14
N.85
N.83

=20438
«19,73
« 50
s
b
T
«89
-20.07
=19.869

+ 60N

~1Ra94%

.98

~19,00

-1R.96
=19.00
=18.99
« 96
«99
-99

log p_

~20.50
-19,85
Iéz
.53
-]
<
-20.C1
«19
oGl
-15.88
o 7
«tl
41
33
29
27
«30
.32
33
«37
«40
37
.36
s34
30
«21
«12
o7
«07
oG4
«G2
G5
-10
209
‘lu
+C7
«C7
«06
-Cé
«C8
210
o1l
.12
W12
al5
18
o17
-ll
L7
-11
-1l
.CB
10
all

65

(°K)

1023
1231
1341
1347
1363
1312
1147

99
Tiet
1211
1287
1341
1441
14846
1509
1514
1499
1487
1474
1451
1435
1447
1450
1459
1480
1530
1584
1616
1613
1626
1638
1616
1579
158U
1574
16587
1585
1585
1585
1570
1555
1543
1537
153¢
1514
1491
1493
1527
1546
1519
1517
1533
1517
1509

z

{lam)

307642
3072.7
3071.4
307041
3069.0
306b.0
3067.1
306643
3065.6
3065.0
3064.5
3064.1
3063.8
3063.9
3063.8
306347
3063,7
3063.8
3063,9
3064.0
306442
3064 .4
3064.7
3065.0
3065.4
3065.8
306643
306648
3067.4
3068.0
306647
3069.5
307043
3071.2
3072,1
3073.1
307445
307547
307649
307642
307946
308049
308243
3083,7
3085.1
308645
3087.9
3089.3
3090.7
3092,0
3093.3
3094.6
3095.8
3097.0
3098.2
3069.3
310043
3101.3
3102,2
3103.5

%0
(deg)

30G.2
307.9
308.7
3054
3“‘.’.2
302.9
301.7
300.5
299.¢2
298.0
296.8
295.5
294.3
293.1
251.8
29046
2894
288.2
2B7.,0
2BE.T
2B4,5
283.3
282.1
280.9
279.7
278.5
277.3
276.1
274.9
273.7
27245
271.3
27041
269.0
267,8
266,.6
265.4
264.3
263.1
261.9
260.8
259.6
258.5
257.3
25642
255.0
253.9
252.8
251.6
250.5
269 .4
24B.2
247.1
246,0
2469
243,8
242.7
241.6
240,5
239,.4

=-35%.8
34,9
w3,
-33,2
=32.4
=31.5
«30.7
=-29.9
~29.0
m28a2
P A
“26a6
=258
=25.0
24,7
23,4
-22-ﬁ
-21.8
=2l
<20.3
=19,5
=18.8
=-18,.0
-17.2
=16.5
=15,7
=l4,9
-14.1
~l3.4
12,6
=11.8
-11,0
=10.3

=3e5

-Te®9
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Table 3 (Cont.}

TTr o =0q 6v-6

z o}
MJID 10D 100 Pr -107 P, logp log p, (*K) (km) (deg) (deg)
38801.00 Uuslé .73 (1,89 -1Ha96 =19.08 1524 310G Lk 238.3 127
02,00 0.17 0.71 U0.88 97 oG8 1520 310%.2  237.2 13.6
03-00 O.l? Onbb ”.EC -19.01 .ld ]‘OQb 310&!.0 236.] 1".5
U4 400G Gal1 UDabb DaT6 203 = l4 1a81 31008 235.0 15,4
U5.00 L. uB 0.2 D70 U6 + L8 1459 3107.6 234,0 1643
U600 LaGB .59 0,67 +08 o 20 1445 3108,.,3 232.9 17,2
07400 0.09  C.Y%6 D.65 .09 W21 1437 3106.9 231.8 18,1
O 200 [V .53 0,80 00 o1 l4tb 3109.6 230.7 19.0
04,00 Ua.34 0.0 U,.563 =18,98 W10 1494 3110.2 229.7 19,9
10,00 Ca38 0,46 0.8¢6 «9B €Y 1495  3110.7  228.6 20.9
11,00 Ui (.42 Ca.88 97 . 1499 3111.2 221.5 ?21.8
12,00 Gua54  Ul.38 0,92 .94 .Ct 1513 3111.68 226.5 22.7
13,00 Ua51 0,33 0.B5 .98 .C9 1491 3112.0 225.4 23,6
14400 Ge37 025 0,65 ~19,.09 .21 1427  3112.3  224.3 24,5
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Table 4, Accelerations, atmospheric densities, atmospheric temperatures, and geometric parameters from
1963 30D in the interval MJD 40237. 00~41045.80,

T a_—a &5 -5

7. 7., 7 T z T O ™

MJD =10 P 10 Pr -10 Pa log p1T log pS {*K) (lxm} (deg) (deg)
4023?.00 3’89 '3.65 0.2‘0 "19.02 -19.27 759 1811." 322.9 94.1
38:00 3.41 -3.62 -.20 1805.5 321.0 92.9
39,00 4,30 ~3,60 0,70 =18456 ~18,81 919 1805,.6 31942 1.6
40400 4elb =3,56 D.60 o3 «89 890 1802.8 31744 9043
41.00 3493 =3.52 0,41 « 80 -19.06 782 1800.1 315.7 89,0
42,00 3486 =3448 0,38 «B83 all 713 1797.3 314,0 B7.7
43400 Je42 =3.44 =,0] 1794.7 3l2.4 Bbud
44400 3427 =3.39 =,1l 179240 310.8 5.1
40246400 3e22 =3.29 ~o06 178649 07,7 B245
48.00 3-89 -3.15 0;71 ‘-18157 -18.86 919 1782.0 30“'.8 79.9
50400 3,74 =3,06 0,068 +60 «90 907 177744 301.9 TTe2
52400 354 =2,92 0,62 ry.1.1 96 885 1773.,0 299.1 T445
54,00 3447 =2.78 0,69 a6l 52 9ll 1T68,.8 296,44 Tl.8
56400 3438 =2.62 0476 «57 «88 934 176449 293.8 69,0
58400 3.27 =Zakb 0.61 «55 «B& 945 176163 291la.1 bhe3
60,00 3420 =2429 (.51 «50 «83 966 17580 28B8.6 63.5
62400 3.0l =2411 0,490 «51 « B4 966 17550 2686,0 60,7
64400 2483 =1,93 0,90 «52 e85 96 1752.2 283.5 579
66400 2,78 =1,75 1,03 o7 +80 993 1749.8 281,0 55.1
68,00 2465 ~1,56 1,09 +45 19 1005 1747.6 278,.6 52,2
70,00 2,49 =14,386 1,13 LY .78 1013 1745.7 276,2 4944
72,00 2423 =1,19 1,04 + 4B +B2 1001 174441 273,8 4645
T4,00 2421 -1401 120 sl «716 1034 174247 2T1.4 43,6
T64,00 2,21 ~0,84 1,37 +35 «70 1065. 1741,5 269,0 40,7
78,00 2.50 =0,68 1,82 023 57 113& 174046 266,7 37.8
80,00 2439 =0,52 1.87 w22 +56 1142 1729.9 264,43 34,8
82400 1,94 =0.38 1,56 30 «b3 1101 1739.4 26240 31.9
84,00 lettd  -0a24 1,20 il o177 1046 1739,1 259,7 28,9
40286400 1469 =041l 1,58 =18.30 ~18.65 1107 173846 257 .4 2549
B7.00 lettd =0,05 1,41 v 35 « 70 1084 173846 256,3 26,4
88,00 1,87 0,01 1,88 22 57 1149 173846 255,2 22,49
89,00 1.59 0,06 1,65 28 b3 1120 1738.7 254,0 2les
30,00 1,40 0,10 1,50 32 o857 1100 17138,9 252,9 19,8
91,00 1,30 G155 1,45 034 + &9 1093 1739,1 251,71 18,3
92,00 1.15 0.19 1,34 36 12 1080 1739,3 250,06 16,8
93,00 1.07 0e22 1429 «38 013 1073 1739,6 249,.5 1543
94,00 l.1% Qedt 1445 34 -2 1098 1739.9 24Bo44 13,8
95.00 Le36 0429 1a65 «28 o&3 1126 1740,2 247,2 12.3
96,00 ls31 0s31 1462 28 o83 1124 1740,6 246,11 1047
97,00 l.16 0433 1,49 31 ot7 1108 1T41,0 245,0 9.2
98.00 1,32 0e34 1466 «26 -¥i 1133 1741.4 243,8 TaTl
99,00 1436 0635 1,71 «25 060 1139 1741.8 24247 6q1
40300,00 letel 0ed5 1.76 L 59 1148 1742,.,3 241lab beb
01,00 le4a? 0,35 1.82 °22 57 1157 1742.7 24045 3,1
02,00 1.66 034 2400 «18 «53 1178 1743,2 239.4 ]
03,00 1.83 Gedd 2417 15 « 50 1197 174347 238,2 Q0.0
05,00 1,85 0431 2,16 «15 49 1200 1744.6 236,0 -3,1
40306.00 l.68 04,30 1.98 174541 234,9 =ty 6
D7.00 1,72 0.28 24,00 . 1745,5 233,7 ~bal
08.00 1.32 0.26 1.5E 1T46,0 232,.6 -Te?
09,00 0,98 0s50 1.48 : 174644 23145 =92
10,00 0.71 059 1430 174648 230,44 =10e8
11,00 0,23 leb6b 1,89 1747,2 22942 =12.3
12.00 =0.74 2eb4d  1a90 174746 228,41 ~13,8
13,00 =1454 2,89 1,35 174840 22740 =15.4
14.00 -2-17 2.08 -108 1748-3 225.8 -16.9
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Table 4 {Cont.}

T a -a 65 -6

7. = 7, m 2 T L O]

MJD -10'p 10°B -10'P, logp log p, (°K} {km) {deg) {deg)
40315.,00 1,72 Qeald wlah? 174846 22447 ~18,5
16400 O0uB7 =2,04 =1lal8 174849 223,46 20,0
17.00 5487 =het4d 1443 1749,2 222 4% =21leb
40316400 5eB4 w6440 =455 174944 221.3 =234l
18450 TalT =6430 0,87 174945 22047 =23,.,9
19.00 G086 =5490 3,186 1749.6 22042 =2446
19.50 Te25 =5,40 .85 174946 219.6 =25 4%
2G«00 Ta086 ~4,80 2,26 17497 219.0 26,2
20450 637 =34.80 2,57 174947 218.5 -2649
21400 Geb3 =2,90 1,73 1749.8 21749 -2Tal
21,450 le32 w2410 =77 1749.8 217.3 =2845
2Z2.00 1,76 =1460 0,16 1749.8 216,47 =292
22450 leld =1a10 0,04 1749,8 216,42 «30,0
23,00 1la0B =1,40 =431 1749,8 21546 =30,8
23450 2410 =1.,60 Q.50 174948 215.,0 =3145
24.00 2.61 -2.00 0.61 1749.8 2144 -3293
24450 3212 =3,40 =,27 174947 21349 ~33,1
25,00 4419 =4,80 =~,860 17496 213.3 =33,8
25450 4e73 =5,30 w,56 1T49.6 212.7 =34 .6
26,00 6eBB =T74,60 =,71 1749.5 212.1 =35,4
26450 10,43 =9,70 (.93 174944 211.5 36,41
27.00 11473 =11,50 0,23 1749.2 211a.0 =36,49
27450 13437 «12,80 0457 1749a.1 21044 =37.6
26400 15,01 =~14,20 (.81 174849 209,.8 =38,.4
28450 14453 =14,70 =,186 174848 209.2 =39,2
29.00 14,58 =15,30 =,71 174846 20B,8& 39,9
29250 14,10 «]15,20 ~1,09 174844 208,0 =407
30,00 12455 =14,90 ~2,34 174842 20745 =4 ] ok
30,50 12461 =14,30 =1.68 17479 206,49 -l 2l
31400 13419 =13450 =,30 17477 20643 43,0
31450 12470 =124.50 0,20 174744 205,7 =437
32.00 llald =11,40 =425 17471 205,.1 LTy
32.50 10411 =10480 «,48 1746,8 204,5 -h5y2
33,00 10,13 =9,90 0,23 174645 203,9 ~46 40
33,540 10,15 =%9,10 1,05 1746,1 203,.3 wibeT
34,00 10,15 =9,40 0,75 17458 2027 4T 45
34,50 Feb2 =9,60 0,02 174544 202,1 whfBe3
35,00 10413 ~10,50 =436 1745,0 201,.5 =49,0
35,50 11269 =11.30 0,39 1T44,6 200,9 49,8
36,400 13,24 =12.90 D,34 1Tad,2 200,.,3 =505
36450 13,70 =154,60 =1.8%9 1743,.7 199,7 -51,3
37,00 15422 =16430 ~1,07 17433 199,1 =5240
37.50 16418 =18,10 =1,%1 1742.8 198.5 =5247
38,00 1712 =20,00 ~2,87 174243 197.9 w5345
3850 18403 =2]1.60 =3,56 1741 .8 197.3 5442
39.00 22eb5 =23,10 =44 174142 19647 =55,4,0
39,50 26el8 =24,10 2,08 1740,7 196,0 ~55,.7
40400 20049 =24,90 1,59 174041 195.4 =5645
40,50 25471 =25,20 0,51 1739,5 194,8 5Tl
41,00 24037 =25,00 «,62 1738.9 19442 -~5840
4150 25413 =24,70 0,43 173842 193,46 =-58,7
42400 23,73 =23,80 =,06 1737.6 192.9 59,4
42,50 20417 =23.,00 «2,82 173649 192.3 =5042
43,00 20030 =21,80 ~ia%9 173642 191.7 =650,9
43,450 2040 =21,00 =,59 . 1735,.,5 191.1 =6leb
444,00 1939 =20,00 -o60 1734 .8 190,44 52 44
"04.50 13-88 -19.50 "-61 1734.0 139.8 "'tl3.l
45,400 17,80 =15,00 =1,19 1733,2 189,2 =53,8
45,50 18428 =1B8,80 =,51 173245 188.5 =64 46
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Tabkle 4 (Cont,)

T a_-a 6_~b

7 74 P i z T O ™ O

MJID -10°P 10 Pr -10 Pa log P log Py {°K) (km) (deg) (deg)
40346400 19¢24 ~19,20 0,04 1731.7 1567.9 -b543
46.50 19.64 -19.—,0 --ob 1730.8 187.2 '6ﬁlu
47400 20452 =20,90 =437 . 173040 186,6 -6ba7
4TebU 20482 =22.10 =1427 1729.1 185.9 675
48400 2heBh =22,10 2,74 172be2 16543 =68a.2
G450 2778 =23,80 3,98 172745 18446 =689
45400 29,62 =25420 4,12 172649 184.0 =630
45450 30e36 =27.50 2.86 172642 183.3 =70.3
50400 32,14 =29,20 2,94 172545 18240 =710
50450 33434 =30.50 2.44 1724,8 182.0 =Tle8
51400 33,98 =32,%0 1.58B 1724,1 181.3 =T2.5
5150 32446 =33,50 ~1.,03 1723.4 18048 -73.2
S¢.00 2921 =34,40 =5.08 17227 179.9 -T3.9
52450 2985 =34,B0 =4,494 172240 1793 =Theb
53400 3led42 =34,80 =3,37 17212 17848 =75.3
53450 32496 =34,60 =]1,63 172C.% 177.9 =760
54,00 32487 =33,8B0 =92 17197 17742 =-T687
B4,5U 32,74 =33,00 ~,.25 171849 176.5 =TTl
55.00 32.59 “31.90 Dl69 l?lﬂnl 175.8 -?8.1
55450 29421 =30,60 ~1,438 17173 175.1 -78.48
5&.00 27.‘1’0 "29|80 "2|39 ].le.s 174.3 ""?9.5
5()!50 27.&8 "28.70 "‘]..01 171507 1?3.6 -30.&
57400 27494 =28,10 =,15 171449 17249 =-B0.9
57,50 29422 =27.60 1462 171440 17242 -Blaé
56,00 2Ba88 =27.,70 1l.18 1713,2 17144 =-8242
56450 28452 =28410 D442 171243 170,.7 =H2.9
59,00 29,18 =28,80 0,38 1711e4 169,9 =~83,6
59.50 31.41 -30.00 1.“1 1710.6 169.1 -84.3
€0,.,00 32455 =31.10 1,45 170946 16843 =H5,0
60.50 34,19 =32,80 1,39 170647 167.6 =B5,6
41,00 35,27 =34,40 0,87 1707.8 166,.8 86,3
61,50 38445 =36420 2,25 1706.9 165,9 -B87.0
62,00 40,01 =37,80 2,21 1705.9 165.1 87,7
62450 40,48 =39,50 0,98 1705,.,0 164,32 =H8,3
63,00 40,38 «40,60 «,21 170440 163,44 -89,0
63450 41486 =41,80 0,06 170340 led.6 ~89.7
64400 42478 =42,2C 0,458 1702.0 161a7 -30.3
64450 43,67 =42,70 0,97 1701.0 160,8 =31.0
65400 42441 =42.40 0,01 17000 159.9 ~91,.7
65650  4lel2 =~62.10 =497 169849 15940 =92.3
656,00 37el5 =41,30 =4,414 16G7.9 15840 =33,0
66.50 35.81 -40.40 "4.58 lbgb-s 157.0 -93.5
67,00 34,98 «39,20 =4,21 1695.7 15640 -Gl e 3
67450 34,13 =37.70 =3,56 l6G4a,.7 155,0 =G4,9
68400 34431 =36.90 =2.58 1693.6 153.9 =35,.,6
68,50 33,94 =35,70 =1.75 16924 152.8 -36e2
69,00 33455 =35,00 =les494 . 165143 15146 -36,8
69450 33466 =34,50 -.83 1690,.2 150,5 =975
T0.00 34481 ~34.20 0.6l 168941 149.2 -38,.1
T0.50 34,88 =33,70 1,18 168749 147,59 -98.7
71.00 35,45 =34,70 0475 168647 14646 =-99,4
71450 34,434 =35.50 =455 1685,6 145.1 =100.0Q
12400 36400 «36,40 =,39 1684 o4 143.6 =100.8
72450 AB4b4 =37,50 l.l% 1683,2 142.0 =101.2
73,00 39,66 ~38,80 0,86 l68Z.0 140.3 =10l.b
73.50 40.66 -40."0 Oel2b lﬁHDQT 138.5 -].Ulgu‘t
74400 42416 =41,60 0.56 167945 13645 =103,0
7‘0.50 42.59 —“03.00 -.40 16?603 1.5"1‘." "103.&
7500 43,53 44,00 «a4b 167740 13241 -104,2
75450 45,50 =44,B80 0,70 167547 12945 =104,7
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MJD

40376400
76450
T7.00
TT+50
TH400
78450
T9.00
79450
80.00
80,450
81.00
8l.50
82,00
82,50
83,00
B3450
84.00
84,450
85,400
B85.50
86,00
86450
87.00
87,50
88,00
88,50
89,00
85450
90.00
90450
91.00
91.50
92400
92450
93,400
93,50
$4,00
94,50
95,00
95,50
G600
G6e50
97.00
9750
98,00
98450
99,00
99450

40400,00

00450

01,00
01,50
02,00
02.50
03,00
03.50
04,00
04,50

7. 7.
10 P -10 Pa log Py

=45,40
=45,70
-45,00
wbi 50
-43,30
42440
«-40,70
-39,90
«38,40
~37.50
~36450
=35,80
=35,30
-35,10
=35,20
~35.30
~36,00
=35,40
~37430
=37.,7T0
=38,50
-39,00
=35 4,40
=39,50
~39,10
=38,50
=37,60
~36.70
=35.,10
=33 440
«31+90
~30430
=28,50
=27.00
-25.00
-23450
~22480
=20,00
=18,10
~15430
=13430
wl0.00
"'4.30
=430
—4'30
=430
=4 430
'4.30
=4430
=430
=i a20
"'4.20
"'4.20
-4.20
~4e10
~4410

1,53
1e58
=all
-3 B0
-s 01
~el3
=1410
~2¢35
~3445
=2e28
=eb7
~e03
Dal8
D439
le24
De72
017
lel4
1433
1e54
lo18
1a46
1a%9
2415
5421
Gelh
ekl
024
=157
"'2.34
2442
~1.88
=155
=220
=1459
'.76
=250
-.22
=-1.08
-l
=65
~-slb
—.48
1,01
4991
3462
2034
Da51
~1e84
=34l4
~heb4h
~2.58
-+ 09
0e70
Qet3
2428
317
289

Table 4 (Cont.)

log p

70

(°K}

2
(lan}

1674,5
167342
1671.9
167046
1669,.3
1667.9
166646
1665,3
1663,9
166245
166142
1659,8
1658.4
1657,0
1655.6
1654,2

14228
165144
1649,.9
1648.5
1647Tal
164546
1644,2
1642,.7
16412
1639.8
163843
163648
16353
163349
163244
1630.9
162944
162749
162644
1624,.,9
1623.4
162149
162044
161849
1617 a4
1615,9
161lGe4
161249
léll.o
160949
160845
16070
1605.5
1604,0
1602.%
1601,1
159946
1598.2
159647
1595.3
1593,.,8
159244

0"IT-':"(E."
{deg)

1267
123,5
120,0
115.9
11le4
106.1
100,.1
G343
85,6
T7a1
6B.1
5847
4945
40,8
32,8
2546
H= )
1349
9.l
a8
lel
357,.8
354,.,9
352,42
349,.8
347,46
345,6
343,7
34149
340,.3
A38.7
337,32
335,9
334,5
333,3
332.0
330.9
329,7
32846
3276
32645
325,.5
32445
323.6
3226
2217
320.8
319.9
319.1
318.2
31 7e%
316.5
31547
314,%
31441
31343
312.5
All.7T

611'-‘S O]
(deg)

=105,3
=105,8
=~10643
“106.8
=107.3
«107.7
-108,2
=108,5
=108,6
1090
.109.2
»l0942
=109.2
"109.1
-10809
=108,7
-106."
=108.0
=107 s6
=107a2
=-106,8
-106'4
"10519
=1054%
10449
=104,5
=104,40
=10344
10249
~l02e%
»101,9
»10l.4
«100.8
=100.3
-39,8
=992
'9307
=98,1
-9 746
~9T.0
-96,5
=95,9
=954
'9408
=94,2
»33,7
-33.1
=92,.,5
=320
=914
«90,8
"90.2
-3907
-0%,1
=H88,45
«BT.9
=87¢3
-86.7



MJD

40405,00
05,50
06400
Ot a50
07,00
07450
08,400
08450
04,00
09450
10.0G

40411400
12.00
13,00
14,00
15,00
16,00
1700
18,00
19,00
20,00
21.00
224,00
23,00
244,00
25,00
26400
27400
28,00
29,00
30,00
31,00
32.00
33,00
34,00
35400
36400
37.00
36400
39,00
40,00
41,00
42400
43,00
444,00
45,00
46,00
47,00
48,00
49,00
5G.00
51.00
52,00
53400
54400
55,00
56,00
57.00
58,00

~10 P

be71
4484
4,02
4e26
3497
3,15
3.92
4469
3486
3,04
2.21

4,09
4455
4,84
4,71
3.75
.57
3.76
3.79
3466
3,37
3.32

2,459

2eT7
3,07
255
2229
4,01
624
3429
2419
1e861
1.82
2okl
S48
3,07
3,65
3.70
3,386
3441
3,06
3.11
2490
2,70
2,50
2443
2e25
2420
2429
Ceib
2438
2450
2s51
2440
2417
le82
1423
2424

-4410
4,08
=4 4,08
-4 o 03
-4 4,01
-3,98
-3,96
=394
=3.92
=3,.689
3,87

-3.82
3,77
=3.72
=3.66
—3.61
~3456
=3,50
3,44
=3,38
=2,33
=3,27
=3,20
-3als
=3.06
-3.00
-2492
-2485
2478
=270
=2e¢62
~2¢54
=2 shh
"'2-38
«2,30
=2+22
-2.1‘0
=2.08
~2.00
-1.9‘0
~1s86
-1480
~la74
-1l.68
-la62
=le58b
-1450
-1a46
=la%l
=136
~1433
=130
-1.26
~1l.24%
"'1.20
-l.lg
~lel8
~l.lt
=l.16

Table 4 {Cont.)

-10'p log G

2461 =17+98
0.,7¢ =18.52

0,23 -19404
~+03

-+82

—e03

Q.75 -18453
-.05

~«84
=165

Qe27 ~1d+%8
0.78 +52
lalZ «37
1405 e 40
Oelé =19.28
0.01 =204%3
O.26 -19.02

0.35 =18.90
0,16 “19.2%

0.33 =18+94
0.10 =19.46
Vel?d +39
--5“’
-s2B
0.07 =19,463
=436
-e 5%

1.23 “18.39
3454 =17.92

Q.67 ~18e064

-034
-o 8k

~s55

0,12 -19e40
0,26 06
0,93 =18451
1.57 «28
1,70 25
lets2 «33
1+55 «29
lel6 «38
137 «3%
led2 3G
1.08 + 45
Da54 «51
0,93 +51
Ds79 59
0879 -1
0-93 " .54
D493 eSS4
1.08 47
la24 o1
1,27 o 40
1«20 Y
(.98 Y
Dab e +69

0.07 =19.64
L1+08 =18.45

log ps

=18425
« 79

=19,21

-18481

"19-26
‘18.81
1]
€9
=19,57
=20.72
-19.32
20
55
25
«18
70

-19,94

-18471
24
57

=19,73
w40
~18,84
&1
57
-1
63
o712
»68
o 14
«80
+86
86
093
93
«86
.86
«80
T4
«15

e84

=1%.03
.59
=18.80

71

(*K)

1054
824

T43

82¢ °

T4o
832
902
890
150
751
75
75%
756
758
760
763

764

925
1159
76T

77
760
889
1000
1018
951
g9y
359
976
956
931
04
304
866
869
gll
gll
94k
973
979
97U
930

793

793
948

Z

(k)

1591.0
156946
1588,2
158648
158544
1584,0
158247
1581l.3
1580.0
15787
15774

1574.8
157243
156948
156744
1565.0
156248
1560.5
155844
1556,3
155442
155243
155044
154845
1546.7
1545,0
1543,3
1541 .6
1540,1
1538,.,5
1537,1
1535,.,7
153443
1533.0
1531.7
1530.5
15292
1528.1
1527.0
1526.0
1524.9
152440
1523,0
152241
152)a2
152044
151946
151848
1518.0
151743
151l6.6
15159
1515.2
151l4.6
1513.9
1513.3
151247
1512.1
1511.5

%0
(deg)

311.0
31042
3094
A0B.7
307.9
307e2
30645
305,7
305.0
304,3
303,.6

30242
300,8
299 .4
298,0
296,46
295,3
294,.0
29246
231,3
290,40
288,.,7
28T .4
28641
284,8
283,6
282.3
281,0
279.8
27845
2773
21640
274a8
273,86
272.2
271.1
2699
268,7

26745

266,43
265,1
263.9
262.7
261,.,5
26043
259,1
25749
25648
25546
25444
253.2
25241
250.%
249,8
24846
24T 4
24643
245a1
244%,0

6n_6C
{deg)

-B6e2
=B85,6
‘-85-0
b4
-43,8
—83'2
=8246
=82,.,0
=814
-80.8
=80,2

~78,9
-77.7
=T7645
=75,.2
-T440
=127
=Tle5
-70.2
-69.0
-67.7
=66,44
"65.1
—&3.8
6245
"61.2
=5G,9
~58.6
5742
'*55 .g
wbéyb
=53,42
=5149
~5045
~49,2
~4748
W
=540
=436
-“2'3
-40,8
-39,4
-38,0
"36.6
"35.2
'33.8
~3243
=30.9
~2944

"'28.0

=2645
=251
w2346
-22.1
=207
=19,2
=177
~1642
ela.7



MJD

4045%,4,00
60400
61400
62400
63,00
64400
654,00

40466400
67400
68.00

40468450
694,00
69,50
7C.00
TUedu
T1.00
71450
72,00
72450
T3,00
73,50
T4 .00
T4 .50
75400
T5.50
T6,.,00
TEe50
771400
77450
78400
T8450
79,00
79450
804,00
80.50
81,00
8l.50Q
82,00
82,50
83,00
83,50
84,00
84,450
B5,00
B5.,50
86.00
86,50
B7.00
87450
88,00
88,50
89,00
B9.50
20,00
90450
91.00
91450
92.00

3414
3087
3.02
1.40
1,80
2.01
2e26

2e93
3475
4'35

3.94
4oT8
5410
6448
Gedi
Tald
Te4B
8,35
G976
10.11
11,53
12442
13,85
13,69
14,59
l4o b4
14,82
15474
15.07
15447
1427
14,15
14,02
14,43
13.25
12,61
12449
12439
12,28
12418
12,61
14463
15,59
17209
18,06
20,09
21059
22,57
24461
25.08
26,04
27402
2T 07
28,46
28.92
28,432
28,25
28,18

=-1lelb
=lelb
-1,17
~lel8
-1l.20
“led2
=-ledé

~lelb
~l.28
=le32

=1.80
=2el0
=-3,20
=4 e30
=54l
"5.90
=700
-8,90
~3430
-9,4,90
-11,00
=11,80
=12,70
~13.,30
~13,70
'14020
=14,20
=14440
~la,10
-14.00
-13,50
=13,20
=l2,60
~12430
-12,00
=11,80
=11,80
=11,70
"12.10
=12440
=-13,20
=13,90
~15,00
"16.20
"17.30
-18,90
~20450
=21480
23430
“'24'50
~25,50
=26460
-27'40
=27.90
-28.50
~28,430
28,20
-27.90

Table 4 (Cont.)

7.
-10 Pa log Py log Py

le98  =18.19 =18.54
2451 «07 b4
1,85 +21 +57
Qe42 e85 ~19422
0,60 «70 +C6
Ge?9 «58 =18a94
l.02 047 +83

le&7
LY}
3,03

eald
2468
190
2.18
ieol
ledt
O.48
~e5d
Dot
0.21
Q.53
Da62
115
0+89
Qe
Q.62
1,34
0.97
le47
0,77
0.95
1le42
2e13
1425
D.81
0469
Qa9
Dalb
=ecl
-s58
De73
Q.59
0,89
O.76
1.19
1.0%
Q.17
1,31
Qo556
Oe54
Qe42
0.07
0,56
Deh2
0,02
0.05
De28

T2

1076
1136
1066
793
793
877
935

Z

(km)

1510.9
1510,3
1509.7
1509.1
150845
1508.0

150743

150647
15061
1505.4

150447
150444
1504,2
1503.9
150340
150344
1502.1
1502 .8
1502,4
1502.1
L501,8
15014
1501.1
150047
1500.%
1500.,0
l499.6
1499,2
149848
149844
14379
143745
1497.,0
1496.6
149641
149546
149542
1494.7
1494,2
149346
1493,.1
149246
1492,0
1491,.5
149049
145043
1489,8
148942
148846
1488,0
148743
la8e,.7
148641
1485.4
1484,7
l4B4,.1
148344
148247

a_-a
T 0O

(deg)

2642,.8
24la7
24045
23944
238,2
237.1
235,9

234,8
233,7
232,.5

231.9
2314
230,68
23042
ZE%eT
229.1
22845
22T a9
2274
226,.8
22642
2257
225.1
22445
223,9
22304
222.8
28242
2217
221lael
22045
219.9
21944
218,8
218.2
21746
21741
21645
215.9
215.3
214.8
214,2
21346
21340
21244
2119
211.3
210,7
210.1
2095
20B8.9
208.3
207.8
207.2
20646
206,40
20544
204,8

& & & » 5 9 & 2 " > 9 @

> & @

——
LV SN Y- SRR e SR TR B TRV U S
~NON SO~ WrOWWN-LNON

—
W
L

n

l4e3
15,0
15.8
l6.6
iTe4
18,1
18,9
1947
2045
2le2
22.0
2248
23

2443
251
2549
2647
2Te5
28,2
29.0
29.8
3046
3la

3Z.1
32,9
33.7
3445
3542
36,0
36.8
3746



MJID

40492 ,50
93,00
95450
94400
944,50
95,00
Qb4 50
Q6,00
96450
97400
G7a50
GH.00
GhabU
99 40U
9450

40500400
Oue50
GlelC
0le5U
UceQU
024.50
03,00
03450
04,00
04,50
05,00
05.50
06400
06450
07.00
07450
08450
09400
094,50
10,00
10450
114006
11450
12.00
12.50
13.00
13,50
14,00
14450
15.00
15450
l6«00
Laa50
170U
17450
18400
18450
19.00
19,50
20,00
20450
21la00
21.50
22,00

-i0’

29.17
29,63
30,09
30,03
27.31
25466
21,89
22,35
23,88
24487
£5.87
26,434
26480
28233
29232
0. 32
32.37
33,436
35.41
36,40
38,45
39,97
40,443
41,95
43446
43,91
44,37
43423
G2ab2
424,54
42 gb
40,78
39,64
39.55
38,92
37477
37,14
37457
37447
37,37
38.32
39.27
404,21
40ub2
42462
43,55
45,54
47,00
49,51
51449
51.87
G2e26
53.17
54,07
55.50
57.98
57.81
bbe.58
56441
55417

107 b

—ZTa%0
=27400
-26.&0
=25.7C
-2‘1.b0
=24 460
-2‘0.2“
“d4 U0
=24,20
=24 4,30
"'25.00'4
=25,50
-26180
=27460
-29-10
~31.40
=32,10
=33.60
=35,40
-36,80
=38,10
~39,50
40,40
-4]1,40
=41.90
=42440
-42. 50
=42,30
=42,400
-41,40
=40,70G
=40,00
-3&.&0
~38,50
=37,460
-37.30
=36+490
-36480
-3b|60
=37.40
=37.60
-38-50
"39."0
~4{) 480
=-41,80
-43,70
-45,00
=90
~48430
-49,80
=51,00
-52.20
-52.90
=53.60
=54,00
=53,90
=53,60
=53,30
=52440
=51.90C

Table 4 (Cont.)

7.
-10 P, log Py

le77
2463
3,89
4433
Zebl
14086
=2430
=164
~s31
0,57
Q.87
0.84
Ua0C
O.73
0.22
=107
0427
~el3
0.0l
-a39
Oe35
O §
0.03
0e58
1436
la51
l.87
0,93
De62
lala
la76
U768
Ug.b4%
1.05
1,32
0,47
(24
D.77
D87
0.17
O 72
[
0.81
-el7
OeB2
~eld
Oa54
Oell
1.21
leb%9
0.87
Us08&
0e27
Qa7
1.50
4,08
4e21
3.248
4,01
3,27

log p_

73

{°K)

(km)

1482.0
1481,.,3

14BUS

147948
147490
147b4.3
147745
147647
1475.9
i475.1
147443
147345
147247
1471.8
1471,0
16470, )
l46%e2
lagba3
LebT .4
146645
146546
146447
146347
l4bz.B
latl.8
l4blsB
1459,9
1458,9
1457,8
1456,8
1455,8
laba,7
1453,7
labd .6
1451.5
i450,4
144G43
l448a2
l447,1
1446,0
l444,.8
L1443.7
144245
la4led
14401
1438,9
1437,7
143645
1435,2
143440
1432,.7
1431a4%
l43Uq¢
la2B.9
1421.6
142642
1424,9
1423.6
1422,2
1420.8

%0
(deg)

204,42
203.6
203.0
202 ¢4
20l .8
20142
200 a6
200,40
19%.4
19848
198,2
1976
197.0
19644
19547
19541
194,5
1¥3.9
193.3
19246
19240
19144
190,7
190,1
18945
188,8
14,2
14745
L8645
186,2
16545
14,9
184,
183,5%
182,9
18242
l8l,.5
180,8
1801
1794
17847
178,0
177.3
176,5%
175.,8
175.1
1743
173,686
172.8
172.0
171.2
17044
169.6
168,8
168.,0
ie7.1
166,2
15,4
164,5
le3,%

Fo
{dem

Ide 13
39,41
39,5
4Ue 7
Glet
“wZei
43,0
43,6
44 46
45413
46,1
4649
4l 7
LB au
49.¢
5040
LW B
Sieb
52a3
53.1
33,9
54,6
LL
Hb,2
Y-
57.7
58.5
59,2
604U
al.b
61la5
6243
63,1
63,5
6446
b5 .4
a6,
6ba9
67.7
68,44
69,42
69,9
TOL7
Tlad
T2ad
7340
T3.7
1445
Thaed
76,0
The?
TTe5
T8a2
18.9
1947
40 .4
dla2
8l.9
Gl 46
odgb



Table 4 (Cont.)

T a_=a & -6

2, 7 7. T z T O T e

MJD -10'P 10°P -10°P, logp log pg K (k) (deg) (deg)
40522450 53,93 =50,80 3,13 14195, 16246 34a1
23,00 53221 =50,10 3.11 1418.1 16146 B4,8
23450 2.8 =&48,80 3,68 1416,7 160,7 85,6
24400 51476 -4B,4,30 3,46 141543 159.6 B6.3
24,450 51402 =47,60 3.42 1413.9 158.6 BTa0
25,00 50481 =46,90 3,91 l4liad 157.5 8Te7
2550 49401 =46,60 2,41 1411,0 15644 88,5
26,00 48,26 =464,30 l.96 1409.5 159,33 89,2
26450 48,03 46440 1,63 140641 15441 89.9
2700 48,33 =46460 1.73 140646 15248 906
2750 484,00 =47,30 0,70 - 140541 15145 91,3
24,00 48421 =47,80 Dg4l 1403.6 150,2 32,0
28.50 108.43 -49.00 "'056 140202 143.3 92-7
29.00 49417 49,90 =472 14QU,.7 14743 3344
2950 52456 =51,20 1l.36 1399.3 145,7 4.l
30.,QU 53,31 =52440 0,51 1397.8 14440 94,8
30450 S5s11 =53,80 1,31 1396,.,3 142,42 9545
31.00 55,85 =55,00 0,85 1334,.8 140.2 9642
31la80 STebd =56,30 1425 1393.3 138,2 6.8
32.00 58491 =57420 1.71 13G1.8 135,9 9745
32450 60,70 =58,10 2,60 1390,3 133.4 9Bl
33,00 6l,42 ~58,80 2,62 138B.8 130.7 38,8
33,50 61.60 =59,30 2,30 1387.2 127.7 99,4
34,00 624,30 =59 ,40 290 1385.7 124,3 100,40
34450 62.98 =5%,40 3,58 1384,.1 12046 100,86
35,00 62.60 =58,90 3,70 1382.6 1164% 101.2
35,50 B2eT3 =5B,30 4,43 1381.0 111.6 101,7
36400 62431 =5T7,50 4,81 1379.5 10642 10242
36450 57el2 -564,50 0,62 13779 10,1 10247
37.00 S56el4 ~55440 (0,74 1376.3 33.3 103,1
37,50 SSe¢lbd =53,80 1,34 137448 85.8 103,4
38.00 Bheabbd =53,00 1,64 1373,2 7746 103,.7
38,450 54411 =51,70 2.%1 1371.6 69.1 103,9
39400 54,09 ~50,80 3.29 137040 6044 104,1
39450 51,93 =49,80 2,13 136844 51.9 104,1
40,00 SleBb =48,90 2,96 1366.8 43,9 104,1
40450 5069 «4B,20 2,49 136542 3646 104,0
41 .00 50,03 =47,80 2.23 136346 299 103,68
41250 50438 =47,50 2,88 136240 24,0 103,86
42,00 4G 465 =47,50 2,15 136044 1847 103,3
42-50 49.93 -47070 2.23 1358.8 1‘0.1 10301
43,00 0,71 =48,00 2,71 13572 10.0 102.8
43,50 50492 =68,50 2,42 1355.6 643 10244
44,00 5lebl =48,90 2,71 1354,0 3,1 102.1
44450 EZ2.80 =49.,50 13,30 135244 0.1 1017
45400 53,93 =50,00 3,93 1350.8 3574 101,.,3
46,00 54,49 =51,00 3,49 134746 3527 100.6
46,50 54.96 =51.30 3,66 1346.0 35047 100,2
474,00 BhoBE =51le40 3,46 134444 3148,7 9.7
47,50 55,76 ~51.40 4,36 1342,8 346,9 99.3
48,00 55455 =50,90 4.65 13412 345,2 9849
48450 55482 =50,20 5,62 1339,.6 34346 98.5
49,00 53,92 ~49,50 4442 13386.,0 342,1 98,0
49,450 53,02 =48,30 472 133644 340.,7 Q7.6
50,00 5153 ~47,20 4,33 1334,.8 339,3 978
50450 43499 =45,50 4,49 1333.2 338,0 6.7
5100 48,38 =64,00 4,38 1331,7 336.7 9643
51450 46,71 ~42,10 4,61 1330,1 335,5 395.8
52.00 45,51 ~40,30 5,21 1328,5 334,13 9544

74



Table 4 {Cont.)

T a_-a 5 -&
7. 7. 7. L z T O L I O

MJD -10°P 10 P -10 Pa log Py log Py °K) (km) (deg) (deg}
40552 ,50 Gt g24 =3B450 5,74 132740 333,1 F4.9
53.00 41485 =36,430 5,55 132544 332.0 EE T
53,50 AB.86 =34,50 4,36 1323.9 330.9 94,0
54400 35,81 =32.,10 3,71 132243 3129.9 9345
54450 33,74 =30,00 3,74 132048 326,.8 93,0
55400 32412 =27.90 4,22 . 1319,3 327.8 3246
55450 29437 =25,30 4,07 1317.8 26,8 2241
56,00 2T408 =23,20 3,88 1316,.3 325.9 Ileb
56,50 23466 «20,00 3,66 1314,8 324.9 2ial
57.00 21421 =164,80 dg4] o 1313.3 324.0 9047
40554,00Q 997 =5,22 4,75 1310.3 32242 89,7
40560,00 GedT =541l4 4423 ~1Te7l ~1T7«87 953 130446 3l8.6 B7.7
62,00 8.93 -5,04 3,89 +75 92 934 1299.0 315.3 B5,.8
64,00 Bebl =444 3,47 « 18 ek 52U 1293.6 312.0 83,7
66,00 Beld =4,84 3,30 «83 ~lB.02 899 128842 308,8 8la.7
68,00 ToaBh 4,72 3,14 «86 «05 889 1283,0 30%.7 7946
70400 Teb67 =461 3,086 +87 «C7 LR 127840 302.7 TTe4
72400 8e13 =4,4B 3,65 « 80 «Cl ga¢ 12731 299,71 75,3
Ta 00 8437 =436 4,01 77 -17458 G43 126845 296.8 T3.1
T6.00 B,69 =& 24 4,45 « 73 oG4 969 1264,0 293.8 10.9
78,00 BeB4 whgll 4,643 o T4 T 873 125947 290.9 bB,6
80.00 8.05 —3.99 #.06 .?B -18.00 957 125506 238.1 6503
82,00 Te20 =3,87 3,33 87 W10 917 1251.7 2685.2 64,0
84,00 700 3,75 3,25 « 88 o122 915 1248.1 2HZ 4% bla6
86,00 6487 w364 3,23 B9 +13 917 1244,7 2T9.8 59,2
88,00 6498 =3,52 3.46 «87 ell 934 124]l.6 2T76.8 56,8
90,00 Te02 =3,42 3,60 «65 +10 951 123847 27440 Sheld
92,00 6,00 =3,31 2,69 «98 - Beol 1223641 271,.3 51,8
40593,00 4,96 =3,é6 1,70 =18,18 ~18404 792 1235,1 269,9 50,5
94,00 5420 =3,21 1,99 ol1l 3B 831 1233,.8 268,5 49,2
95,00 5,01 =3,16 1,85 o 14 e4l Bla 1232.6 267,1 48,0
26,00 4,31 =3,12 1.7%9 sl 043 Bl3 1231,% 265.8 46,7
97,00 4451 =3,08 1.43 026 «53 725 123003 264.4 4544
98,00 4e4h ~3,04 1,42 W26 ¢33 rEN 1229,2 263.1 G gl
99.00 4423 =2,99 1l.24 033 59 729 122842 261.7 4247
40600,00 6458 =2,95 3,63 =17.86 012 82 1227.2 260,4 4l .4
01.00 TaTO =2,92 4,78 o T4 «C1 1054 122642 25940 . 4041
03,00 6488 ~2,86 4,02 +82 =1B84C8 1019 1224.3 25643 AT .4
04,00 He25 ~2.83 3,42 «89 «lb 982 1223.4 255,0 36,0
05,00 5443 =2.81 2,62 -184,01 27 924 1222.5 253.7 34,6
06400 5420 =2,79 24,41 «0d +31 Q08 12216 25244 33,3
07,00 Se18 217 2a%1 04 «31 911 1220,.8 251,0 31,9
08,00 4,29 =2.,T7H 1,53 o 24 - #5951 BO7 1219,9 249,7 30,5
09,00 4,92 #2475 2,17 «09 +36 B9Z 121941 248,4 29,1
40618400 BeT4 =850 (.24 121240 23647 1642
19,00 12462 =11,40 1,22 1211.2 23544 1447
20,00 17233 =13,60 3,73 121044 234,41 13,2
21,00 18425 =15,30 2,95 120946 232.8 11.8
22200 1749 =158430 1.19 1208.8 231l.8 10.3
23.00 16-51 -16.70 "'.15 1208|0 230.3 8.8
24,00 16407 =16,60 =,.52 120741 229.0 Tal
25,00 16471 «l6430 0.4l 120643 227.8 5.8
26,00 17,11 =15,90 1,21 1205,.4 226.5 4,3
27.00 17,80 =15,90 1,90 : 1204,5 225,2 2.8
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Table 4 {Cont.,)

T a_-o 5 -8

T 7 7= m™ Z T T Q

MJID -10°P 1P -10'P, logp_ log p (°K) (km) (deg) (deg)
40628400 18437 =16450 1.87 120346 22440 1.3
29400 19,22 =17470 1452 120246 22247 =043
30,00  20.61 -19.50 1,11 120147 221e4 ~1l.8
31400 22453 =22410 0,43 1200,7  220.2 -3.3
32,00 25,79 =24.90 0,89 1199.7 218,9 ~448
33,00 31415 =27,00 4,15 119846 21747 ~beb
34,00 33,88 =30,20 3.68 1187.5 21644 “749
35,00 34,66 =32,10 2,54 119644 21542 =9,5
36,00 33,96 =33,20 0.76 1195.3  213,9 =11.0
37,00 33,14 =33,60 =445 119441 21247 =1246
36,00 33,63 =33,30 0,33 1192.9  21le4 =14l
39,00 33,19 =32,40 0.79 119146 21042 =1547
40400 33426 =31,40 1,86 119044  20B,9 =17,2
41400 30,30 =30,50 =,19 1189,0 207,7 ~-18,8
42400 31,27 =30,20 1407 1187,7 20644  =2044
43,00 32,10 =30,60 1450 118643 20542 =21.9
44,00 33,03 -31,80 1.23 118448 203,9  =-2345
45,00 34,73 =33,90 0,83 118343  202,7 =254l
45,00 37,73 -2&_60 113 11818 201e%  ~2840
47,00 40,82 =39,70 1,12 1180,2  200,2 =28,2
48400 44,16 =42,30 1,26 117845 198,95  «29,8
49,00 46,80 =45,80 1,00 117648 19746  =~3le4
50,00 51,51 =4B400 3,51 117541 19644  =32,9
51,00 53,03 ~49,30 3,73 117343 19541  =34,5
52400 52,28 =49,70 2,58 1171s5 193,8 =364l
40653,00 52,33 -48,80 3,53 116946  192.5 37,7
53450 53447 ~48,00 5,47 116846  191e9  =3845
54400 55416 =47480 7436 116747 151s3  =39.3
54450 50,56 =46,50 3,66 116647 19046  =4041
55,00 49,14 =46,50 2,64 116547 19040 =~40,8
55450 474764 =45,80 1,94 116447 189.3  =4l.6
56400 45,84 =45,40 0,44 1163,7 188.7 ~42.4
56450 46458 =45,10 1,48 116246 18840  ~43,2
57400 47435 =44,70 2,65 1161e6 18744  =44,0
57450 46455 =44,70 1485 116046 18647  =44,8
58400 46483 =b&4a70 2413 115945  186,1 -45.6
58450 46460 =45,00 1,60 115844  185.4  =4644
59+00 47443 ~45,60 1,83 115746  184,8 =47.2
59450 48429 =46450 1,79 115643 1841 =4840
60,00 48410 -47.30 0.80 . 115542 183.4  ~48,.8
60450  4Bo9B =4B8,50 0,48 115441 18248  =4946
61,00 49,35 ~49,70 ~.34 115249 182.1 ~50.3
6le50 4973 =51.10 =1,386 . 1151.8 18lat =51l.1
62400 51418 =52,60 -lo4l 1150,7 18047 =51.9
62450 53,16 =54,20 =1,03 1149.5 180,0 =52,47
63400 55,67 =55.60 0,07 114843 17944  =53,5
63450 56462 =57430 =467 114742 17847  =5443
64400 59,16 =58,50 0,66 114640  1784,0  =55,1
64450 60465 =59,80 0,85 1144.8 177.3  =55,9
65,00 61,62 «60,80 0,82 11436 17646  =5647
65050 63413 =61,70 1,43 114244 17549  =57,5
66000 65,16 ~62,40 2,76 114lel  175,2  =58,2
66450 65,10 -63,00 2,10 1139.9 174,4 =59,0
67,00 66,10 =63,10 3,00 1138,7 173.7 «59,8
67450 66,04 ~63,10 2.94 113744  173,0 ~60.6
68400 66,52 =62,90 3,62 113641 17243  =6l,4
68,50 66,47 =62,40 4,07 113449  171.5  =6242
69400 65,90 -61.,90 4,00 113346 17048  =63,0
69450 64,80 =61,20 3,60 1132.3 17040  =6347

76



MJID

“U6TU.00
T0.50
T1.00
Tle50
72400
72450
73,00
T3.50
T4400
Ta e 50
75400
75450
T6.00
T6450
77400
7750
T8.00
Tae50
79,00
79450
B0.00
80+5C
81.00
81450
82,00
B2.50
83,00
B3,50
84,00
84,4.50
85.00
B5 450
B&400
BHhe 20
A7.00
B7.50
88,00
88,50
89,00
89.50
90,00
20.50
91,00
91450
92400
92450
93.00
93450
94,00
94450
§5.00
95450
96,00
96450
97.00
9750
98,00
98450
99,00
99450

-10° P

64,75
63,66
63,61
63,03
62497
62439
6l.27
60,68
60,07
59.99
59 .89
59,79
60,20
62,18
63,09
64400
64,89
65,76
67415
68452
694,35
Tla21
72,53
T4,36
T6elb
79,00
T8e14%
76,75
Té6e37
75445
T5.56
T5.11
Thbh
Té4l5
74,415
72455
Tla45
6£9.28
68,64
66,93
65,18
b4 4,46
bha22
62,490
62,459
63,30
63,97
65,13
bbha25
68,38
68,37
67,80

69,29

69,16
69,52
69.83
T4.81
70432
68441
b6 .45

T 7
10°P -10°F, log Py

«6050
=59,70
=58,90
=57,90
=5T7.40
-56,80
=564 70
56410
~56,420
-56450
=56,470
«574,60
=-58,00
«59,40
=60,00
61450
=b2440
=63,80
wbd 490
=bbel0
-67410
88,420
whB 70
b8 ,50
6960
=6%,920
=-69,80
69,10
-68170
-6T7480
=67.,00
-66,00
654,00
63,90
=62.80
=61,430
=~60,80
=59,50
=59,10
~-58,30

"58.10

=57,.80
"'57.80
=57,4%30
=58,4,10
=~58,50
58,30
=653 ,50
=59,90
-60,50
~60,80
=51430
«61,430
-61,50
=651430
-61,00
b0 440
=59,40
~58,70
-57410

4425
3,96
4,71
513
5«57
Se59
4457
4458
3.87
3,49
3,19
2el9
220
2478
3,09
2450
2049
1.56
2e25
2442
2425
3,01
3,83
44,86
. Y%-1-}
9,10
Be54
Tabb
Teb7
Te65
Be56
Fall
Qe bé
10425
11,35
11,25
104,65
9.78
9454
8.63
7+08B
bebb
bet2
5.00
4045
4,480
507
563
6435
T88
Te57
650
Te99
Tebb
8422
Bo.83
lég,4l
1092
9.71
3.35

Table 4 (Cont.)

log pg

£

1131.0

1129.7
1128.4
1127.0
112547
112444
112340
112148
1120.3
111849
1117,5
111641
111447
1113.3
1111.9
11105
1109.,0
110746
11061
1104.,7
1103,2
1101.8
110043
10956.8
1097.3
1095.8
109443
1092.8
10913
1089,.8
1086.3
L0868
1085,3
1083,.7
108242
10807
10791
10776
107640
10T4.5
1072.9
1071.3
1069.8
1068,.2
106647
1065,1
1063.5
1061.9
106044
10588
1057 a2
105546
1054,1
105245
10509
1049,3
LO4T,.8
104642
104446
1043,0

-b4.5
=6543
6641
6649
~tTeT
=684%
-6902
-70.0
~70.8
=Tle5
=T2e3
=T3,1
=T3,9
=748
=154
~T6s2
«T7e0
=TTe?
=785
=792
=400
~80.8
=81,5
-B243
~83,0
~83,.8
-84.5
=85,2
=860
—3617
~BTa%
=B8,1
-88.8
-89.5
-30,2
-30,9

" w9la5

=92,1
-92.7
-93,3
—93.8
"94.3
"'9‘!.8
-~95,1
"95.‘.
-95.6
-9518
-95.3
=95,.8
95,8
=356
~35e5
~35,3
"'95.0
=Q4e7
~34,5
LTS
=33,.8
"'93.5
-93.1



MJD

40700400
QU450
01.00
01,50
02,00
02.50
03.00
03,450
04,00
04450
05400
05450
06400
06450
07,00
07,50
08,00

4UTU94UD

40710,00
11,00
12,00
13,00
14,00
15,00
16,00
17400
18,00
19,00
2000
21,00
22.00
23,00
24,400
25,00
26400
2700
28400
2500
30,00
31.00
32,00
33,00
34,00
35,00
36,00

- 37,00
38,00
39,00
40,00

40758,00
5%.00
60,00
61,00
62,00
63,00
64,00

-10° P

644,97
63,97
61.87
59,72
584,04
56484
56611
54,28
5240
49,95
49,00
46498
43,82
40462
37,88
35,61
32424

17431

1776
18,01
17.81
17,80
la.24
18,50
16,84
19,12
19,21
19,39
19426
19,47
19,91
20030
ela2b
20,432
20448
20+34
20,18
20ale
1977
19,41
18.89
19.01
19425
19.99
18,90
18,46
17462
17.17
16,98

i1.0]
11.00
10,66
1062
10463
10,83
11,09

107 b
r

=56410
"'5"‘-"0
=53 ,00
-51400
49,40
-47450
-5 940
~43,50
=41 440
-39,30
=37,30
=35,00
-33,00
-30-00
=28,10
~24450
=-20,00

=5.96

“5.91
~5485
=5,79
-5.73
5.7
=5,61
=5454
=548
=5a42
=5,386
-5.29
-5423
=5,417
=5,12
-5,086
-5-00
-4.94
=488
=-h.82
—ha T8
-4470
-4.&4
~4458
—4eb2
whab
mhob]
"4.31
-4431
-4.26
mbo2l
~4a17

=3.85
=387
=390
-3.92
3,90
=4,00
4,04

Table 4 {Cont.)

T
-10 Pa logp1r

B84BT
F.57
B487
BaT2
Beb4
Fe34
1071
10,78
11.00
10.65
11.70
11.96
10.82
10,62
9.78
llell
12.24

11.35

11.85
12.16
12,02
12.07
12,57
12,89
13,30
13.64
13,79
14,03
13.97
14424
la.74
15,18
15.20
15.32
15,54
15.46
15.3¢
15,36
15.07
14,77
14431
14,49
14,79
15.58
144,59
lé,15
13.36
12,96
12,81

Telb
Tel3
beTE
beTO
6e73
6.83
T.05

=17423
«22
w23
«23
o2l
20
«i9
«18
17
«l7
ol7
s+ 16
«i5
13
alt
it
+13
«13
alda
olé
15
16
18
17
ol6
al4
«17
«19
«ll
23
i3

-17.‘09
+50
52
53
«53
52
250

log

-17

=17

78

Ps

w42
b2
243
o3
42
atl
e 40
«40
a40
e
o4l
ol
<40
39
«39
«39
«39
40
abl
okl
o443
olt
wib
Y
Y
YA
.47
49
«52

«53

«88
«88
90
«91
a5l
9l
«50

1004
1009
1003
1002
1012
1017
1025
1031
1032
1034
1031
1035
1045
1053
1053
1057
1061
1059
1059
1060
1055
1050
1042
1048
1055
1072
1055
1048
1033
1027
1027

931
937
928
930
936
944
955

10415

1039.9 .

103843
103648
1035,.2
1033,.6
1032.1
1030,5
1029.0
102744
1025.9

- 10244

1022.8
1021,3
1019.8
10183
1016,8

1013,9

1010.9
100749
100540
1002,.1
999,32
996,45
993,7
991.,0
9BB,.3
985,46
983,.0
98B0 44
97 7.8
97543
97449
971044
6840
96547
S63e4
96lel
958.9
95647
95445
95244
95043
948,42
9462
944,3

942,43

940.4
938,86

910.6
909,.3
S08,0
20648
905.5
90443
S03,1

a ~a

(deg}

351.3
349,2
34743
345,6
343,9
342,3
340,9
339,.4
338,1
336,8
335,.6
333,2
332.1
331.0
330,0
328,9

32649

3z25,1
32342
32145
319.,8
3lB.1l
31l6,.5
314,9
313,.3
311.8
310.3
308,8
307.3
305,.9
30444
303,0
301,58
300,1
298,7
297.3
295,.,9
294,5
293.1
291.8
29044
289,0
287,7
286,3
284,9
283,6
282.2
280,9

256,47
255,3
254,0
252.7
25143
250,0
248.6



MJD

40765.00
66,00
6€7.00
68,00
69,00
TG600

40771400
72400

40772450
73,00
73,50
T4,00
Tae50
75,00
T5.50
Te.00
Tbe50
77.00
T7T.50
784,00
78450
79,00
79,50
80,00
80,50
81,00
8l.50
82,00
82,50
83,00
83.50
84,00
B4 ,y50
B5,00
85,50
86,00
B6,.50
87,00
87,50
BB .00
88,50
89,00
89,50
90.00

40790450
91,00
91.50
G200
92450
93.00Q
33,50
94,00
Q4450
95,00
95450
96,00
96,50

12,06
12469
13,66
15.3%
17,09
20434

23,14
23468

20,76
21,00
2le76
23,03
24481
26407
26428
34,83
39,72
40443
39,08
36463
35,24
35,94
364,62
36,26
36,94
37462
38.29
3B,44
3B, 58
38,72
38,33
36,38
35.46
34,54
34467
33,74
35.42
36,458
3T T4
38,.89
45,77
46492
47,02
4713

48,79
49.93
55476
b4, 72
63477
58466
56.67
54468
53,74
55439
57405
58,71
6la.4l

-4 4,08
=4el2
-‘0.16
=6430
"10.53
=12,75

-15453
l6e%7

=17450
=18,70
-20 IOD
-21430
=22,70
~24,410
=25,30
-26,80
=28,10
=2%,20
=-30,30
=31.00
«31,50
=32,10
-32440
=32460
=32.50
=32,50
=32,30
=32,10
~31,70
=31e70
=31,70
~31,80
=32,20
~32,30
=33.40
~34,00
=35,80
=36,40
=38,00
-39 440
=41,400
42470
—44 o 50
-45,80

Table 4 (Cont.)

7
-10° P, log P

T.98
6457
950
G004
beab
7459

1,97
0.98

1le62
11,23
BeT6
5.63
3,74
3.84%
4422
3.66
b4 obt
5.12
5«99
Gedh
688
7.02
Geb3
4e58
3e26
Zelh
1.27
“a25
-e37
Q.18
=.25

. -'50

4422
2452
1,33

~17e44
2
37
39
«523
46

log pg

'-17.85

79

17
«80
095
W89

(°K)

993
1019
105¢
1041

951

997

(km)

90149
900,7
899.5
B9H.3
B97,.1
B95,.9

BG4 48
893,86

893.1
892,44
891.7
891.0
890,.,3
88946
BBH,.8
888,41
88744
BBb6.6
BB5+9
B85.1
884,13
883,5
882,.7
881l.9
86la.1
880,.3
871945
B78.7
B77.8
B77.0
B7&42
875,23
BT4.4
8725
B872.7
871.8
870.,9
870.0
86940
868.1
B6T.2
B66e2
B&5e3
Babae3

B63.4
8624
861l.4
860.4
85944
B58.4
B57.4
B56.4
B55,.3
B54,3
853,2
852,2
851,11

a‘lT—aO
(deg)

2473
24640
24446
24343
242.0
240,86

239.3
238,.0

2373
236,56
236,40
235,3
234,6
23%,40
23343
23247
232.0
23143
230,7
230,0
22943
228,71
228,40
22743
22647
226,4,0
2254%
22047
22440
22344
222.7
22240
22)14%
220.7
220,.1
2194
218.7
21841
21T a4
216,47
216.1
21544
214,77
2la,1

21344
212.8
2liel
2lle4
210,.8
210,.1
209.4
208,8
208,1
207 4%
206,8
206,1
205 ¢4

15.4



MJD

407T97,00
974,50
98,400
3550
99 .00
2950
40800400
06,450
01,00
Ul,50
0. 00
02«50
03,00
03,50
044006
04450
05,00
05.50
06,00
0650
07,00
07450
08400
OB .50
09,00
09,50
10,00
1050
11,00
11450
12.00
12,50
13,00
13,50
14400
14450
15,00
15.50
16,00
16,50
17.00
1750
18,00
18450
194,00
19,50
20,00
20.50
2100
21,50
22400
22450
23400
23,450
24,400
24450
25,00
25450
26400
26450

~10' B

6l.51
53,79
564,41
53,99
S4461
54419
53.78
53,88
55,03
5Te22
S8,37
59453
61420
62436
65,08
6781
70401
70,66
72436
T4.05
T5e75
15489
T2.92
72,03
Tleb?
70.78
T0.95
70,08
69421
TOe43
70409
70,28
69,95
TQe67
Tla92
15,77
86,38
89,20
82.67
82.90
83,15
B4 ,y,43
85,73
87,03
B8,.34
90,17
91ls.49
92.82
93,12
92.91
93,22
94,06
94491
95.25
GTe16
98.03
Q6,432
4,11
92.93
93,33

10

7.

P
r

Table 4 (Cont.)

T
-10 Pa log P

log py

80

T'IT
(°K)

2

{kam)

B50,0
844.9
84748
BhbeT
B4S,.6
Badh o5
B43.4
B4242
84l.1
839.,9
838.8
B3T«6
B36.4
835,2
B34,0
B32.8
B83l.6
B304
82942
837.9
B26a7
B25.4
82442
82249
B82laeb
820,.,3
819.0
8l7.7
8l6a4
81541
Bl3.7
Bllet
Bll.0
809,7
8QB.3

BQbe9

8056
BO&%e2
802.8
80144
800.0
T98.5
T97a1
79547
T el
T792,.8
791.3
T899
TB8.4
TB6a9
T85.4
78349
TB244
T80,.9
T19.4
T1T7e9
TToa4
T74.9
T73a3
T71l.8

©
(deg)

16,1
16,8
17,6
1843
19,0
19.8
2045
2240
2247
2344
2442
2449
25,7
2644
27.1
2749
2846
29 4%
0.1
30,9
3leb
324%
33,1
33,9
34,6
35.4
36.1
36,9
37.6
38,4
9.2
39.9
4047
4144
4249
43,7
4445
45,42
4640
46,8
4T a5
4843
49,0
49,8
5046
51l.3
521
52a9
5346
54et
5542
5549
567
5Ted
58,2
59.0
59,7
6045



Table 4 (Cont.)

T o -a 5 —60
6 6 6 . ki 2 (0] I

MJID -10°P  10°P_ -10 P, log Py log Pg (°K) (km) (deg) {deg)
40B827,00 .37 TT0.2 15F 4 6la3
2750 9421 TEB.7 158.% 6240
28,00 9415 767¢1 15743 62.8
28450 FelS : 7656 15642 6345
29400 954 Te4e0 155.0 b4e3
29450 10,57 : Tbled 153.9 65,1
30,00 1G.98 7609 15248 65.8
30450 1160 75943 151,.3 1Py
31.00 11,83 7577 150.,0 6Te3
3150 11.85 ’ ' T56s1 14846 6841
32,00 11.96 75445 l147.1 68,8
32,450 11.70 15249 14546 69,6
33,00 11.75 T51a3 143.9 7043
33,450 11.80 T49.7 laded 710
34,00 12,07 T46.B 140,23 Tl.8
24,450 12,12 T4Te3 138,3 T2.5
35,00 12.09 T45.7 136,2 73.2
35450 12.05 Tikhed 133,9 13.9
36,00 11.93 Taleb 131 a4 Téab
3650 11,96 T4le0 12846 7543
37,00 11.90 T39.5 125.6 76,0
37,50 1le7th T3749 12243 Th.1
38,00 11.69 73642 118.7 TTe3
38450 11,48 LELTY: 114,46 779
39.00 11.54 T33,0 11041 7845
39,50 11,56 T3le4 105.0 7941
404,00 11,62 T29.7 99,4 79.6
40450 11.64 T2kiel 93.3 80,1
41400 11,92 TF2bett 86a5 8045
41,450 12,20 T24,.8 79,3 80,8
42,00 12489 ) T23.l 7T1.8 dls1l
42450 13,443 T21le5 64,1 8l.3
43,00 13,76 T19.8 5645 Bla%
43450 13,78 718.1 4941 Ble5
44,00 12.97 T1645 42ad Ble5
44 4,50 12.79 . Tl4.8 35,8 Blaed
45,00 11,98 Tl3.1 30,0 8l,.3
45,50 11.84 Tlle4 24,8 8la.l
46,00 11,85 709.8 20,0 81.0
44,50 12417 T08,.1 15.8 8.7
47,00 12,33 T06e4 12.0 BO,.5
47.50 12,43 TO4aT Be5 B80a2
48,00 12474 T03.1 Seb 799
48450 12,88 . TO0le® 246 796
49,00 13,38 699, 7 360,0 78.3
49,450 13,62 638,11 357,6 7940
4085000 13,74 =854 T420 ~l6417 =l6,30 1073 696k 355.4% TB.6
50450 13,96 =He%]l 7455 olé 28 1076 694,8 353.4% TBe3
51400 13,61 =b6,427 T.34 15 «30 1071 69341 351,5 7749
52400 13,49 =5,96 T.53 ol5 031 1064 68949 348,0 T2
52450 13,58 =5,78 7,80 13 «30 1063 686,.2 4644 T6.9
53,00 13,55 =5,58 7,97 o1 «30 1064 686,56 344,9 76,5
53,50 13451 =5.37 Bl.l4 oll «30 1063 685,0 343,5 Téel
54,00 13,51 =5.14 B437 «l0 30 1064 683 .4 342.2 T5.8
54,50 13,55 =4,88 B,67 +08 29 1066 6Bl.8 340,9 TEe4
55,00 13,74 =&ebQ 9,l4 + 06 «2B 1069 680,43 339,6 7540
55450 13,86 <4429 9457 o 04 . 1071 676.7 J3H 4 Theb
56,400 14,07 =3.95 10,12 «0l 24 1077 677.1 337.2 Tée2

g1



MJID

40856,50
5700
57450
58,00
56450
59.GU
59.50
60,00
6050
61.00
6le50
62400

40862420
6L bl
6260
62.80
63,00
63420
63440
63460
63480
64400

4GB64 .50
65,00
65,50
66,00
66,450
67,00
67450
68400
68,50
6900
69450
70,00
70,50
71.00
T1.50
T2.00
72450
73,00
73,50
T4 600
T4450
75,00

40B75.20
75440
75.60
75.80
76,00
76420
7640
Téet0
Tb 480
77.00
T7.20
77440
77,60

-10%p

15,19
la,B1
12497
9,93
Ha43
8.60
de81
5457
10,01
10617
1C.26
10.18

10,37
10.24
1Ue12
10431
14,03
l6a47
15404
12.97
10,57
10442

9,58
9,27
Be27
Tab7
T468
Tatl
Tab4
Tebb
7.92
8.88
10445
12499
15,10
l6.68
15,17
13434
12,38
11la66
lles08
10,886
10.93
10.69

14,01
15,33
30,78
3le4b
25,08
22,23
24,419
2Ta43
28442
33.59
21a75
14,73
12,51

108 p
T

'3-52
=-3,00
-2.00
~0.58
-0.57
-0,56
=0.55
=0.55
=555
-
=0a54
=(eD4

-0,24
-0e54
=0,453
-0g53
-0.52
=0s52
-0e52
'0.51
=0451
-0.51

=0,50
—0.50
=047
~0.48
“0-48
=047
-Us46
“0.45
-0.45
-0345
~Oabé4
~Oeha
-0143
—0,.42
-0.42
-0041
-0.40
=0440
-0;39
-0.39
~0.38
-0.386

-04386
-0-35
-0,.35
~0435
(35
~0a35
=0p34
-0.34
(o34
0434
'0.34
=0434
=0434

6
-10 Pa

11467
11.81
10,97
9435
Te86
Be04
8.28
S.02
Yattb
9463
9.72
Yebé

GuB3
9,70
9.59
9476
13,51
15.95%
14,52
12446
10406
5491

9,08
BeTT
T.80
Tel9
720
594
T.0H
TelZl
TebT
Ba43
10.01
12,55
14,67
lé.26
14,75
12,93
11,98
11.26
10469
1047
1055
10433

13,65
14,98
30443
31.11
24473
21.88
23.85
27409
2B.08
33.25
2la4l
14,39
12.17

Table 4 (Cont.)

log p_

=15.94
293
97
=16405
el3
o1l
«10
« 06
04
003
«03
«03

=16,02
a03
0%
#03
~15.88
<80
N
91
-16.00
W01

‘16.05
«07
13
olb
al7
el B
18
a17
+15
«10
«01

=15.91
+H3
83
« 30
+93
« 25
+ 98

=16400
«+00
«01

-15.89
«85
252
200
w80
65
262
257
255
047
-1
.83
291

log p,

-16,18
+18
e 23
»32
240
«%0
«39
36
035
w35
#35
36

~l&atd

-15,99
~lbal8

35
ohh

82

1098
109%
1077
10486
1016
1016
1018
1027
1030
1029
1027
1022

1024
1021
1016
1017
1067
1094
1080
1054
1019
1014

397
98k
6T
952
g4H
939
934
334
941
956
979
1013
1035
1049
1030
1004

67546
6T4.1
6T2e6
671l.1
b6% .6
bhtiel
bbb.T
6652
663.8
66244
66140
65946

659.1
65846
65840
65745
657.0
65645
65549
6554
654,9
654 44

653.5
65242
65140
64%.7
bh4b .5
647,33
646,40
[T
643,.6
L2 4t
B4le3
640.1
639,0
637.8
63647
635,56
634,5
633.%
53243
631a.2
630a2
62942

628.8
62843
627a9
6275
6271
62647
62643
b26.0
62546
62h.2
62448
624e4%
624,0

an“aO
(deg)

336,1

335.0
334,0
33249
331.9
330.9
33040
329.0
328,.1
3272
32643
32545

325,.1
324.8
32444
324.1
323.8
3234
323.1
322.7
32244
322.1

321.3
320,5
319.7
3l8.9
318,1
31743
31646
315.8
315.1
314,323
313.6
312.8
3l2.1
3ll.4
310486
309.9
309,2
308.5
307.8
307.1
306.4
305,47

30544
30541
304,8
304,.5
304,3
304,40
303.7
30344
303,1
302.9
302.6
30243
02,0

vwao
{deg)

7349
T3.5
73,1
T
Tded
Tle9
Tis5
Tl.1
T0.7
7044
70,0
69,6

6944
6942
69.1
6849
68,8
tBeb
6844
6843
68,1
68.0

6746
6742
bb,8
1
66,0
6546
65,2
64,7
6443
63.9
63,5
63,1
6247
62.3
6l.9
6la5
blel
6047
60,2
59,8
59.%
59,0

5B.8
58.7
58,5
58,3
S58.2
58,0
57.8
577
5Te%
573
5762
57.0
56,8



MJD

40877,80

40878,00
TBe50
79.00
7950
80.00
80450
81,00
Bl.50
82.00
82,50
83,00
83,50
84,00
84450
85,00
85,50
86,00
‘36'50
87,00
87,50
88,00
86450
89,00
89,50
90,00
90,50
91,00
91450
92,00
92,50
93,00
93450
94400
G4 450
95,00
95450
96,00
94450

40897.00
97420
97440
97460
97.80
98,00

40698,50
- 99,00
. 99,50

40900,00

00,50
01.00
01,50
02,00
02,50
03,00
03,50

04400

11,90

12,60
ll.18
10.87
10441
1133
12.08
12,29
14.76
16452
19,67
18,20
14,52
11,81
11,35
11425
11,10
11,05
12,27
17423
18045
19,15
18,99
17,30
16,0&
15,70
14,31
14,10
14,00
14445
14481
1569
15,74
15,81
15,93
15,84
16453
17.19

19.13
20,69
24448
28,492
2Ts481
20.56

13,03
12.18
12,83
13,30
lbdabd
15,12
15,30
14,452
13.74
13,68
13,62
13,51

6

-0.34

-0.33
«{(,33
=032
=031
»0,431
'0.30
=0430
=0,29
-0.28
-0.27
-0..25
=0,26
~0,26
=0q426
~0425
~0e.25
-0.25
w425
~0,25
-0.24
=042
«042%
=0,23
-0-23
w0422
-0.21
«0,20
~0,20
w20
-0.20
=420
=0,19
-0. 19
-0419
0,19
~0,18
=-0.18
-0. 17

-0.17

=0elb

=0,15
‘0-15
-0-15
=0el5

=(0el5
w0415
w415
~0elb
=0415
m0415
«0,415
w0,15
-0.15
~0slé
wlelé

10 Pr

B
-10° P,

11.56

12.27
10.85
10,55
10,10
11.02
11.78
12,99
14447
16424
19,40
17494
14,26
11.55
11,09
11,00
10,85
10,80
12,02
14,63
16.99
18,421
16,91
18,76
17,07
15,84
154,49
lé4,11
13,90
13,80
la,.25
14,61
15,50
15455
15,62
15474
15,46
16,35
17.02

18,96
20453
24,433
28,77
27446
20441

12.88
12.01
12,68
13,15
14,49
14,97
15,15
14,37
13,59
13,52
13,46
13,35

Table 4 (Cont.)

log p

=15.94%

-15.91
«97
« 38

~16400

=~1597
»95
091
285
o719
a7l
o« Th
B4
«94
«95
«96
«96
97
92
B2
o 76
72
o7l
o7l
75
« 79
+80
«85
« 86
+ 856
.84
°83
« 80
«80
280
+80
7B
o 76

=15.71
67
59
51
«54
«67

=15.88
« 21
«89
BT
W82
81
«80
82
+B5
«85
+BS
85

log p,

mLlbe47

mlbe4%
o551
«53
«55
+ 1B
ol7
o13
«C7
+C1
15,94
«98
~16,08
«18
«21
22
«23
023
«19
10
+03
«C0
m15,99
299
=lb.04%
«0%
«ll
olé
+ 37
+18
0i7
el5
e1l3
«l3
13
«l4
elt
el
)

=16,07
02
-15193
89
«88
-16.02

-1b.24
-28
26
odh
.19
«18
ol7
.20
23
ol
.24
24

83

962

969
948
941
933
94
G4
959
976
992
1021
1007
972
939
931
929
925
923
937
967
989
958
003
aid2
986
¢70
965
949
S49
942
947
951
958
959
959
358
957
b4
970

983
997
1029
1087
1047
999

930
917
924
930
945
950

- 952

944
937
934
‘934
934

623,6

62343
62243
62] %
620.5
861946
&1B8,8
6179
6171

6lba2

615.4
blhqab
613.8
613,41
6l2.3
6ll.6
610,9
610,2
6095
608,.8
608,1
60744
606,.8
606,2
605,6
605,0
604 %
603,.8
603,2
602.7
60241
60146
601.0
600,5
600,0
59%.5
59%9.1
59847
588.2

5977
5975
59Tk
59742
597,.,0
59648

59644
595.9
535,5
595,1
594.6
59442
593,.8
593,4
593.0
592.5
5921
591.7

uﬂ—de
(deg)

301,.8

301.5
300,8
300.1
2994
29847
298,41
29T a4
29647
296,40
29543
2947
294,40
29343
292.6
29240
291,3

- 29046

2B9,9
289,3
288,86
287,9
28T 42
286,.6
285,.9
285,2
2B4 46
283,9
Z283,2
282,5
281.9
28142
280,.5
279,8
279.2
278,5
2T7.8
277.1
276.5

275.8
275.5
27542
275.0
2TheT
2T4 ot

2T73,8
2713,1
27204
2717
271.0
27044
269,7
26940
268,13
26746
267,0
266,3

56.6

565
Bbel
5546
55,2
S4e8
Shols
53,9
53,5
5341
5246
5242
51.8
5le3
5049
50,5
50,0
4%.6
49,2
48,7
48,3
47,8
47 .4
46,9
465,49
4641
45,6
45,2
44,7
4442
43,8
4343
4249
4244
4240
41e5
41,0
4046
4041}

39.6
39.4
39,2
39.1
38,9
38,7

38,2
3Ta7
37.3
6.8
36,3
35,8
35,3
34,8
EL L)
33.9
13,4
32,9



MJD

4(0904,50
05,00
05450
06,00
06450
07.00
07,50
08,00

4U90B 440
Ubie 60
08,80
09,00
094,20
09440
09.60
09.80
10,00
1020
10440
10+60C
10,80
11,00
11,20
11.40
l11.60
11,80
12400
12,20
12.40
12460

40913.00
13,50
14,00
14450
15,040
154,50
16,00
1650
17.00
17.50
18,00
18,50
19,00
19450
204,00
20450
2100
21450
22400
22450
23,00
23,50
24,00
24,450
25,00
25,50
26400
26450

Table 4 (Cont. )

6+ 62 6
-10°F  10°P -10°P, logp

13435
13.29
13.17
13,16
13,15
13413
13,11
13,13

l2.72
13,35
1B.42
19.99
20,93
20,27
17.39
14,51
13,53
12423
11,25
10,91
11.83
14,03
15,58
16450
22.19
25,01
24465
22.07
19.80
17.53

13,83
laq.56
14,67
12.27
11,07
10.67
10,10

9«36

B.81

9460
10,48
10,97
10.84
11.04
10,68
1C0.97
10.89
10.95
11,06
lis6s
12.18
12,75
13.56
14,81
15,90
16,76
17.82
18455

—0.17
=0,17
-0.,17
=04,17
-0a17
-Ual7
0,17
~0qi7

"0.1?
=047
-0.17
-0.17
-0417
-0,17
-0al17
-0,.18
~0418
~0,18
=0.18
=0.18
«04l19
~0.19
~0419
-0.19
-0.19
«0,.19
=0,19
~0.19
=0sl9
~0el9

~0,19
-0.20
=0a20
=0420
=020
‘0.20
~0,20
-0.20
-0.20
-’U."O
-0a66
-0.93
-lelb
=134
~-1,50
=le65
=1le79
~le.92
~2+05
-2a17
=228
-2439
~2a51
w2962
""'2-72
~2.83
-2.93
-3,04

13.18
13,12
13,00
12499
12,98
12,96
12494
12,96

12455
13,18
18.25
19.82
20,76

20410

17.22
14,33
13,35
12,05
11.07
10473
l1l.64
13.84
15,39
16,31
2200
24,82
2h kb
7l.88
19.61
17434

13,64
14436
14447
12.07
10.87
10447
990
Felb
Bebl
2,20
.82
10,04
Feb68
3,70
Fe1B
Fe32
9,10
9,03
9.01
Gadb
290

10436

11,05
12,19
13,18
13,93
14,89
15.51

-15.86
2« B6
«86
« BB
«B6
+B6
«86
-1

-15.87
«85
« 70
«67
+65
-1
«73
«81
+85
«89
+93
» 94
«91
w83
+ 18
)
62
57
«57
W62
67
72

-15.83
«80
+80
+ 88
»93
296
97

~1l6401
«03
«00

-15.97
96
« 98
«98

=16.00
« 00
«01
«01
«01

~15.,98
+96
+ 94
+91
+87
83
Y -14]
o 77
o 76

log

-16

~l6

=15
=16

=16

=15

84

Ps

«25
e2b
.26
126
W26
.26
e 26
27

29
27
12
«LB
«Ch
08
ol
23
28
32
36
«38
#34
27
221
18
W04
«58
«C0
«06
«10
«l6

.27
.25
.25
034
29
b4l
oah
49
52
49
045
a7
o488
o15
.15
.16
17
.17
15
.13
.11
oC9
C5
o€l
.58
.56
.95

932
931
92y
930
931
933
932
93u

926
933
980
994
1002
999
g7a
945
932
9l
907
903
9Ll4
@37
953
964
1010
1029
1023
1004
990
972

939
G46
46
92v
906
901
893
88¢
B4
BB3
B9<Z
895
Ba9
BBY
882
883
88l
880
880
887
B854
300
06
9ls
931
940
947
953

29143
590.9
590U,5
590.1
58946
589,2
588,.,8
5BE 4

588, 1
587.9
587.8
S587T.6
587.4
587.2
587.1
586,.9
586.8
58046
S86.%
58643
58641
585,.,9
SB5a.8
585.6
58544
58543
58541
584,9
EB4.8
5B4.6

BB4.3
583,8
583.4
583.,0
S82.6
58242
58la7
58la3
580,9
580.5
580.1
579.7
579.3
578,.,9
578.9
578.5
57840
52776
577.1
57646
576a1
575.8
575.,0
5745
573.9
5733
5727
572,0

a -d

(deg)

2b5 46
264,9
264,42
263,5
262,8
262,1
261.5
260,8

260.2
259,.9
259,7
259 .4
259,1
258,8
258,.6
258,23
258.0
E25TaT
25T o4
25742
256,49
25646
256,43
25641
255,8
255,45
25542
254,.9
254,7
254944

252,.8
253,.1
20244
251.,7
25140
25043
249,46
24Ba.9
24B,2
24745
246.8
24641
24524
KL T
243,.9
243,2
242.5
24l,8
24lal
24044
239.6
238.9
238,2
23745
236,68
236,0
235.3
234,46

2.4

30,9

28,9

28.5
2843
28.1
279
27.7
2T.5
2Tad
2Tl
26.9
26,6
2644
2642
26,0
25.8
2546
254%
2542
2520
2448
2446
2%a4
2had

237
2342
2247
2241
2leb
2l.1
2045
20.0
19,5
1849
1844
17.8
17.3
léa7
16,42
15.6
1541
L14.5
1420
1344
12.8
1243
11.7
11l.1
10.5
10.0

Fat

8,8



MJD

40927,00

40927,20
27440
27,60
27480
28400
28420
2Be40
28,60
28480
29.00

40929,50
30.00
30450
31,00
31,50
32,00
32.50
33,00
33,50

40U934,00
34,20
34,40
34,80
35,00
35,20
35440
35,60
35,80

40936,00
36.50
37.00
37.50
36,00
38450
39,00
39450
40,00
40,50
41,00
41450
42400
42450
43,00
43,50
44,00
44450

40945,00
45,25
45,50
45,75
46,00
46425
46450

~10%p msﬁr—m

19.31

19,62
20445
21491
23437
26s41
28,17
29,.62
27.27
24429
23.20

20.91
19.91
20424
204,46
19,90
19,93
21425
2l.79
224,21

23,73
25440
41490
63,13
44435
33,086
25,24
23,10
22,85

23,82
23,34
23425
21.92
19.41
20,00
21le52
22497
2T+61
28,30
25,99
24.91
23,80
22442
22,01
22.83
23,32
25,59

23,31
2271
22,473
23,36
23,40
23,85
24,492

'3-13

-3.17
"3-21
=3.25
-3-29
-3,33
w3437
=3.41
"3.46
=3450
«3,53

=3.,63
~3.72
~3,.82
-3.92
—4.02
-‘0.12
-4.22
~% 432
-".‘.2

-4.52
-4.56
-".60
—4a64
~b o8
—4oT2
~4a70
-4.79
~h o84
4,88

-4491
~5.01
~5,09

=5.19

=529
"'5|38
=5447
=5,58
~5.064
~5,74
=5,84
-5.94
-6003
-6. 12
=6420
=6s31
~6040
-be50

=6459
6063
-6.67
~beT6
=680
-6085

6

lé.18

16,45
17.24
18.66
20,08
23,08
24480
26421
23,8]
2079
19,67

17.28
lég19
16e42
lee.54
15,88
15,81
17,03
1747
17,79

19.21
20,84
37,30
56449
42 44
39,63
28,30
20,45
18,26
17,97

18,91
18,33
l8.1l6
16,73
14,12
14,62
16405
17a41
21497
22.56
20,15
18,97
17.77
164,30
15,81
16,52
16.92
19,09

lée72
16,08
le,086
16,64
lo.64
17,05
18,07

Pa

Table 4 (Cont.)

log p_

=15474

-15.73
Tl
b7
264
«28
55
52
57
62
«65

=15.70
« T3
v 72
P
o T4
o T4
« 70
-1
+68

~15465
62
37
«18
31
w34
48
62
67
68

=15465
b7
« 70
« 78
o 72
68
»58
¥
062
64
o567
71
« 12
» 70
69
64

~15469
«T1
Tl
+69
«69
+68
-1

log p

=15453

=15,93
e91l
#8087
o84
78
« 715
o712
T8
«83
.86

-15492
95
+96
256
«S8
296
95
.95

~15,92
+88
-62
.42
-57
060

8%
255
'96

w15494

.97
58
~1l6402
ekl
«10
06
02
=15.9¢
92

=16.01
05
0%
ell
«1l0
09
3

=16411
214
ol5

«13

al2
10

85

™
("K)

959

95¢
966
978
988

. 1009

1022
1032
1017
9%
986

966
955
956
956
950
948
958
964
963

974
987
o081
1164
1102
1088
1033
983
965
962

967
960
957
FEL)
920
923
935
947
979
g8l
963
952
42
929
924
929
931
345

925
9l8
9lé
920
921
924
930

{lam)

57lek

$71.1
570.9
57046
57043
57C.1
56%.8
56945
56942
568,9
568,7

5679
5672
Sbhbak
56547
S564.9
56441
563,3
562.%
5617

56048
56045
560.1
559,8
559.5
5591
558.8
558.4
558,.1
557.7

56T %
55645
555.6
554.7
553.8
552.9
55240
551.0
5501
54942
548,42
54743
Bab.4
54544
544,5
54345
542.6
S541l.7

540.8
54044
539,9
539.%
53849
53844
537.9

Qﬂ—aO
(deg)

23349

233,6
233.3
233,0
23247
23244
232.1
231,.8
231,.5
231.2
230,9

230,2
22945
228.7
228,.,0
227.3
22645
225.8
225.1
22443

223,46
223.3
223,0
222.7
22244
22241
221.8
221.5
22142
220.9

22046
219,8
219.1
21843
21746
216.8
216,.1
21543
21446
213,8
213,0
21243
211,65

. 210,8

210.,0
209,.2
208,45
2077

206,.9
206.5
20641
205,8
20544
205.0
204,686

on
i

o
o

{deg)

UIC OO~ -3
& % & 9 & ¢ " ¥ B [
W o=t o \N]

" ® 2 & & 8 & 00
(U IR TR N R T

[«R =l el [« SNl S R TURN L

~Teb

=849

=945
~10.2
"1]..‘0
=12a1
-12.7
=134%

1440
-léot
mlbeT
-15.0
—15.3
-15.7
-16.0



MJD

40946475
47400
4725
4Te50
47475
48,00
48425
48,450
48,75
494,00
45,25
49,450
49,475
50,00
50425
50450
50«75
51400
Ziedd
51«50
5leT8
5200
52425
52.50
52.75
53,00
534,25
53450
53,75
54,400
54425
54450
54475
55,00
55425
55,50
55,75
56,00
56425
56450
S56¢75
57«00
5725
5750

.57475
58,00
58425
58450
EB.75
59,00
59425
59.50
59,75
6000
60425
60450
60475
61«00
&le25
61,50

-10° D

2450
2451
2470
2483
2486
2.91
3,01
3.18
3,48
3,70
3443
3,15
2083
2481
2275
277
2479
2485
Ze7T3
2474
2484
2493
2499
3,04
3,10
3,17
3,46
3,70
3.75
3,90
hed?
4e57
4o T
5,07
4480
4049
beb2
4435
4430
4432
4e3]
4436
%¢35
4e38
4435
Gelh
4419
4420
#e20
4420
4419
4,07
3.9%
3481
401l
44t
beb2
4454
5,01

Table 4 (Cont.)

5.

-10 P&1 log p
1+81 15,66
1482 «65
1,90 o 54
2.13 +59
2216 «58
2e21 57
2430 «55
2e47 «52
2276 o 47
2e97 vid
270 L
Z2etl 53
209 +59
2006 + 60
2.00 o862
2002 +51
2.03 +50
2009 «59
le37 B2
197 bl
2407 59
2:15 «5B
221 57
2425 56
2431 55
2438 53
2466 49
2490 o 45
2.%4 o5
3409 &3
kL)) 038
3.76 o34
3,90 «33
he25 29
3,97 «32
3.66 .35
3.58 «36
3,51 037
3,45 «37
3,48 «37
3,40 «37
3,51 37
3,50 037
3452 «3b6
3,49 «37
3,37 «38
3,32 »39
3,32 038
3,33 «38
3,33 «38
3.32 «38
3,30 «39
3,19 40
3,05 LY
2092 bt
3.22 40
3,56 «35
372 033
4e0k «30
4010 +29

«05

~15499

«94
o9l
«95

=-16.02

86

«09
o T4
«75
«75
o T4
o715
oTE
«78
77
o153
o1
74
o713
72
68
L
wbé
063
58
55
o5k
+50
54
«58
*59
bl
eb2
b2

¥
o063
o3
ob4
-1
b7
b8
9.1:)
69
«70
.70
12
«75
«73
« 170
b8
«b5
b5

928
928
934
948
950
954
959
968
983
995
979
960
9338
936
933
933
931
934
Y£3
922
928
93z
g36
938
940
943
358
971
972
978
993
1006
1011
1024
1011
996
990
986
981
$81
979
979
977
976
973
966
962
960
959
957
955
95¢
945
937
929
¥
955
960
971
972

(km)

537 %
536.9
53644
535.9
53544
534.9
53444
533.8
533,.3
532.8
532.2
531,7
531.2
53046
53041
5295
52849
52844
32T e8
52742
52646
526.0
52544
52448
524,2
523,46
523.0
82244
521.8
5211
52045
519.,9
51942
51846
51749
517.2
5l6a.6
51549
51542
S51l4.5
51349
51342
512.5
S51le8
5111
51044
509.7
50940
50842
507.5
506.8
50641
50544
504a6
50349
503a2
502¢4
501.7
5010
500.2

-l6a.3
=1646
=170
=17,3
“17.&
=18,0
"18.3
"1806
=1%,0
~19.3
~1946
=20,40

"20|6
-21,0
"2103
21,7
#2240
~2243
-22.7
2340
wi3duh
*23-7
~24,0
-24.4
24,7
~25,1
~2544
=25,8
2641
~264%
=26,48
=2Tal
=2745
-27.8
-28.2
-28.5
-28'9
=29,2
2948
=29,49
w3043
=306
«31.0
LEITE]
=31.7
=32,.,0

-"'32.‘0

m3247
=33,1
-33.4
=33,8
=34,1
=345
-34.8
~35,2
=35,5
-35.9
=36,3
=36,46



MJID

40961475
. 62,00
62425
6250
62475
63,00
63,25
63,50
63475
64,00
64425
64,450
64475
65,00
65.2%
65450
65,75

40970425
70450
TOeT5
71.00
7le25
Tle50
71,75
T2.00
72425
72,50
72,78
73,00
73425
73,50
13475
74400
T4a25
74450
74475
75200
T5425
75450
75475
76400
Tée25
76450
Toe 15
7700
TTe25
7750
TTe75
T8.00
T8.25
784,50
7900
T9.25
79450
79475
80,00
B0,25

-10° b

5453
5.73
5498
6,03
5.97
Gell
5484
5.96
54598
6,00
6,02
6,32
6.73
Te32
Teb2
Te82
8450

8426

8,27

9.,06

Fa66
11,54
12,05
10,21

Q465

9,30

Fe34

F.48

972
10,07
10414
104,40
10,38
104,46
10,84
11,04
11,33
11454
11,86
12.28
13,00
13415
13,40
12.30
12448
12,08
11460
11,12
11,83
15+24
25,72
20,75
20,72
20,89
20.78
21417
22405
20432

10° P

"0.91
=0,91
-0,91
—0.92
=0.92
=0e32
=092
=093
~0,93
~0,93
=0.93
=0,93
-0.94
"0.94
(a4
=-0.94
=0,95

-0.97
"D.g?
"'0.97
-0.97
=0,97
=0,97
0,97
0,497
0,97
w0497
=0497
=0,97
~0497
=0,97
-0 |97
=0,97
-0,97
=097
-0.97
=097
~0e97
~0+97
-0.9&
=0,96
=098
=0.96
=0496
=0.96
"0.96
=0,96
=0,95
-0495
=0+95
~0495
-0.95
-0.94
~0e94%
0o T4
=094
=0e94
~0,93

Table 4 (Cont.)

5-
=10 Pa log p
4.&2 -15.24
4482 023
5,07 «21
5+11 « 20
5,05 «21
5+18 +«20
491 «22
5404 +20
5,06 e 20
5,07 »20
5,08 v 20
5,39 18
5.79 15
6.38 .10
G468 «08
6,87 207
Te56 03
T+29 =15405
Ta29 «05
Ba.09 «00
B.69 -14,98
10,57 «90Q
11,08 «88
el 96
8,68 +98
8,32 -15,00
8,36 -144,99
8,50 99
B8.75 97
2,10 + 96
.16 -1
Fec3 » 94
G40 94
94,49 9%
9487 92
10,07 91
10,37 « 90
104,58 +B9
1089 .88
11,31 86
12,04 « B4
12.18 «83
12404 82
11434 «86
1i.52 +85
11.12 »B6
10.64 +88
10,17 w89
10,87 «87
14429 715
19,80 «63
19,77 o62
19,94 +b2
19,84 Y-¥
20.23 FY-N
21411 «50
19,38 .1°

log

-i6

=15

-14

87

Ps

060
«58
56
#56
«57
,57
«60
+59
.60
«60
el
.53
-1
018
o17
s16
»12

25
W21
ol8
«l0
«09
o 17
+20
w23
o23
23
o222
o2l
22l
«20
21
o2l
«20
+20
+19
+18
elB
olb
olé
el
214
ol8
o1B
20
023
o2t
023
012
W87
« 97
«98
+98
299
99
o 66
« 69

(°K)

930
997
1003
1004
999
1001
989
991
989
987
986
994
1004
1018
1024
1027
1042

991

989
1005
1016
1052
1059
1021
1006

996

994

995

998
1003
1002
1004
1001
1001
1006
1007
1010
1014
1015
1020
1030
1030
1031
1010
1011
1001

990

979

989
1041
1167
1108
1105

"11G4

1100
1101
1109
1088

(lam)

49945

499,3
498.5
497,7
49649
49641
495.2
49% 44
493,.6
49247
491.9
491.0
490.1
489,3
488.%
48745
48b,.7

4T71.2
4T704%
46946
468,7
46749
46741
466,43
465,5
484,77
463,9
H63,1
Yol et
46laeb
450,8
460,0
459,3
458,.,5
45747
457,0
45642
455,5
454,7
454,40
45342
45245
45147
45140
450,2
449,55
448.7
44T .9
4472
446
445,6
44449
44441
443,3
442,45
AhleT
440,59
44047

%%
{deg)

179.5
179.0
178,6
178,1
17767
17742
17647
17643
175.8
175.3
17449
1Ta.%
173.9
173,4
173,0
172,5
172.0

T162,.4

161,.8
161,.2
160,6
160,0
159,.4
158,8
158,.1
15745
156,8
156,1
15544
154,7
154,0
153,3
152,06
151.8
151,0
150,2
149.4
14846
147,7
146,48
1459
14540
144,0
143,1
14240
141.0
139.9
138,7
137.6
136.3
1356,1
133.7
132.%
130,9
129.%
127.8
126,2
12444

{deg)

=-37.,0
~3743
=37,7
=38,0
=384
-33.&
=39,1
=39,5
-39.3
-"0.2
40,6
40,9
"41..3
-4leb
=420
iy 2 oy
w4247

=443
-4 48
"50-0
=50 %
-50.7
=51,1
=51.5
=51.8
-52,2
=5246
w5249
5343
~5347
=54,.0
=5h44
«54,8
=55.1
.55.5
-55.8
-56-2
L1
=56,49
"57.3
5T a7
'5810
"58."
-5807
=591
59,4
~59.8
-60e2
"6_0-5
'60.9
=6l,2
Fbl-E
-61.9
=622
—62.6
-6249
-63.2
"'63.5



MJD

40980450
80,75
81.00
8le.25
81,50
8la7H
82.00
82,25
82,50
B2475
83,00
B3,25
83,50
83,75
84,00
Bh4a25
84450
B&yT75
85,00
85,25
85,50
B5,75
86,00
B6+25
Bbe50
B6.75
87.00
87,25
87450
BT7,75
88,00
BB,.Z5
88,50
88,75
894,00
89,25
89,50
89.75
90,00
90425
90.50
30,75
21,00
91,25
91.50
9l.75
92.00
92,25
9250
2,75
93,00
93,25
93,50
93,7%
94400
94425
94,50
94,75
95,00
95,25

le77
1.80
1l.88
2400
2408
fel3
215
2419
2421
2420
2422
2624
2e24%
2423
2426
2e27
Z2ed
2a2b
Ced?
2426
2a27
2e2b
2425
2425
2429
2433
2e30
€e51
2e52
2453
2.57
2459
2458
259
259
2260
2eb2
2abh
2465
2ebé
2489
270
289
2468
2465
2460
2et5
2e42
2eh3
2.‘07
2e52
2452
2254
2456
2.62
2267
2078
2e86
2490

Table 4 {Cont.)

4.
=10 P, log Py

1.68
1.70
1479
1491
1.99
2404
2.06
2410
2s12
201l
2.13
2el5
2415
2ol
2417
2.18
217
217
2elé
2.17
2418
217
2417
2217
Z2e21
Zelh
2627
244l
2ek3
2ebis
2ebb
2449
251
2450
2451
2452
Re52

.2e55

2456
2458
2459
2462
2063
2462
2461
2458
2450
2438
2435
2437
2240
2045
2445
2e48B
2450
2e56
2+81
2eT3
2480
24,85

'1“.69
-1}
+b6
W63
o662
«60
260
59
+59
+59
58
«58
+58
59
+ 57
5T
57
57
57
57
56
56
-1
T
» 55
+55
54
91
51
«50
50
+50
Y
43
+ 49
49
49
48
48
48
Y]
o7
o 07
w7
oh7
o8
o 4B
+50
+50
+50
«50
-]
o 48
o 48
4B
o7
ob5
Pz
«%3
eb2

88

log pg

'14.75
15
o712
« 70
+ 69
+68
-1
.68
.68
b8
.68
.68
69
10
«T0
« 70
all
«71
72
E
73
s l4
+ 75
o 16
«16
2 76
o 16
o T4
o 14
15
76
16
.76
77
« 78
78
19
o 19
«80
«80
=81
+81
81
+83
.84
286
»50
5l
71
91
+9]
92
52
.92
91
91
.89
#51
51

(°K)

1055
1056
1066
1079
1087
1091
1091
1093
1092
1088
1087
1086
1083
1079
1078
1076
1071
1067
1062
1059
1056
1051
1046
1042
1042
1041
1040
1049
1047
1043
1040
1039
1037
1031
1028
1025
1021
1019
10lé
1014
1010
1009
1006
1001

997

9%l

980

966

960

959

958

259

- 956

956
954
956
‘958
965
967
968

(lem)

44046
440,43
440,40
439,6
439,1
438,6

. #3B,.0

43744
436,7
#3640
435,42
44 44
433,5
432,46
431,.,7
430,.7
429.8
428,8
4277
426,7
42546
#2445
42344
42223
4212
420.1
419,0
41T.9
41647
415.6
4l4,e5
4la.4
4123
411.2
41041
409,0
408,40
40649
405,9
4Q4,9
403.9
40249
4019
40140
40040
399.1
398,2
39T o
39645
395,7
394,49
394,11
393,3
392,5
391,.8
391,1
390.%
389.7
389,1
38844



MJD

40995,50
95,75
96,00
96425
96,50
Q6e15
97.00
97425
97«50
T«75
98400
98425
FHe50
F8.75
99,00
99,25
99,50
99,75

41000,00
00.25
00.50
00.75
01.00
Ule25
01450
OL.75
02,00
02425
02.50
Q2.75
03,00
03,25
03,50
03,75
04,00
Q425
04,450
04,75
05,00
05425
05.50
05.75
06400
06425
06450
0675
07.00
07425
07«50
0775
08,00
08425
0Ba50
08,75
09,00
09,25
09,50
09475
10,00
16425

~10%p

2,93
2.95
3,08
3,14
3,36
3,87
3,85
3,89
3,87
3,94
4,01
4430
4449
4417
3,93
3.86
3,81
3,81

4,00

10t

"0.05
=-0,05
~0,05
-0,05
-D.OS
=(},05
=005
-0.04
=0e04
=0,04
=0,04
=0,04
~0.03
-0,03
-0.03
~-0.03
-0.02
-0.02
~0.01
=0.01
-0,01
-0.01
-0.01
=0,01
-0,01
-0,01
-0.01
=0.01
-0,01
=0401
"'0.01
0,00
0,00
0,00
0,00
0,00
0,00
0.00
0,00
0.00
0,00
0.00
0,00
0.00
0,00
0.00
0,00
0,00
0.00
0,00
0,00
0,00
0,00
0,00
¢.00
0,00
0,00
Cl.00
0.00
0.00

2+88
2590
3,03
3.09
3,31
3,82
3,81
1,85
3,83
3.90
3497
4426
Y
hels
3,90
3,79
3.79
3,84
3.51
3499
4407
4el3
4,08
4e03
4,04
4,03
4aelb
4029
4037
[ x)
4451
4,59
4ebl
4ebb
469
LeT4h

470

4,66
4e68
4e72
5.04
5;86
5491
5.96
be04
6a51
bebl
618
te34
T«05
T.89
Tela
G418
5.93
5465
5.58
5453
5«77
5.T6

Table 4 {Cont.)

, 4
Pr -10 Pa. log P

-14.41
«40
+38
«37
«35
«30
« 30
»29
»30
29
w29
226
W24
26
29
«30
+30
«30
29
29
«2B
w27
W26
027
«27
o 27
26
»25
vld
223
w23
e22
W21
21
020
«l9
19
«19
«1l9
19
elG
o7
ell
+ 10
«09
«06
+07
«09
«08
W04

=13.,99

“14|03
«09
+10
212
Yy
012
oll
oll

log p

=14,50

89

¢ 50
b9
o486
ekl
ohl
oh 2
o492
bl
0319
<37
w40
o %3
s
045
45
b
55
vy
T
043
ol
45
45
o4b
bl
%3
b3
.43
Y
Y
.42
42
42
‘43
bt
s
Y
o 42
»35
035
o336
036
'33
034
«36
«35
031
o268
«31
«38
.’11
W43
« 45
TS
o l4
el5

(°K)

968
967
974
976
989
1021
1018
1018
1014
101é
1019
1034
1043
1022
1005
999
994
992
993
995
998
1000
1002
997
992
950
987
993
998
1000
1001
1003
1005
1004
1004
1002
1003
998
993
991
990
1004
1040
1039
1038
1039
105¢&
1048
1035
1038
1064
1094
1060
1016
1002
986
919
973
C1:AY
376

{lom)

387.8
387.2

-3B86.b

386al
385,5
385,0

T 38444

383.9
383.4
382,.9

38244

38l.9
ABle4
38049
38045
38040
3795
79,1
3T78.8
3762
3777
377.3
37648
3764
37549
37545
375.0
3T4 5
376440
3T3.6
373.1
37246
372,0
371.5
371.0
370 e®
349,9
A59.3
368.7
368,41
3675
36649
36643
365.6
365.0
364.3
363,.,7
363.0
342.3
Able6
36049
360.1
35944
358,7
3579
357.2
35644
355,7
354,.9
354,.1

a —a
T 0O

{deg)

344,7

344,0
43,2
342,5
341.7
341,0
340,3
339,686
339,.0
338.3
337.7
337,.,0
33b6.4
335.8
335,.2
334,6
334,0
333.%
332.9
332.3
331.7
33l.2
330,7
330.1
329,6
329,1
328,.,5
328,0
327.5
327.0
32685
326.,0
325,58
325,0
24,86
324.1
323.6
323,1
322.7
32242

32147

321.3
320.8
32044
31949
319.5
319,90
31846
31841
3177
317.3
316.8
JlEe4
316490
315,5
315,1
3147
314,3
313,.,8
3134

6n"60

(deg)

-6l43
—61.1
60,48
EY-T9 T
=60,43
6041
-~59,.8
=596
=53,3
-59,1
~508,48
=58,6
=58,432
~5841
*57.8
5746
-57.3
—57'0
=5648
-5645
»5643
=56.0
-55.7
55,45
""55.2
-54’9
=54,7
-54.4
-54,1
"53.9
~53,6
-53.3
ﬂ53'1
~52.8
-52.5
=52,3
=52,0
=51.7
=5le4
'51-2
=5049
=5046
~50e3
=50,.1
-49.8
=-43,5
-43,2
-4819
wiB,7
—48,4
-48.1
47,8
~47,5
-47.2
~46,9
~h6,6
bbb
-4601
-45,8
'45.5



MJD

41010450
10,75
11.00
11.25%
11l.50
11,75
12.00
12,425
12.50
12,75
13,00
13,25
13,50
13.75
14,00
14425
14450
16,75
154,00
15.25
15,50
1575
16,00
16425
16450
16,75
17.00
1725
17.50
17475
18,00
18,25
18,50
18475
19,00
19.25
19450
19.7%
20,00
20425
20450
20.75
21.00
21425
21,50
2175
22.00
22425
22,50
22475
23,00
23,25
23450
23,758
24400
24425
24450
24475
25,00
25425

—10%p

5,57
555
5.60
S5.60
558
5,55

5453
S5.68

0,00
0,00

0,00
0.00
0,00
0,00
0.00
0.00
0,00
0,00
0.00
0,00
0.00
0,00
0.00
0,00
0.00

Table 4 (Cont.}

4
-10 Pa log p_

5+50
5,55
5.60
5460
5458
5455
S5e54
5.53
S5.68
5.86
5.99
Gall
bal2
belé
4.40
6459
6465

A KD

6,57
6e26
6,03
5 464
5,57
5455
5e54
5450
5449
5449
5447
5,51
559
5469
5,78
5,82
5,87
5490
5,78
5466
5,33
5,28
5451
5455
5446
5450
5451
5e63
546
552
5,62
5,71
6077
892
Balé
7465
7455
Tolits
Te43
Teb2
7439

T.38

=l4412
ol
w10
ell
ell
11
»10
ell
09
«08
«07
«07
«07
06
05
004
04
Sna
2«03
«05
« 08
09
+09
« 09
« 09
+09
009
209
«09
2«09
+08
«09
+08
»08
«07
«07
07
«0B
010
ell
«l0
» 10
o 10
«09
«09
«08
+09
+«08
«08
]
«02
~13,90
«94
27
«98
«98
298
«98
98
«98

log p,

=lbel?

90

«17
17
+18
219
o 19
220
«20
» 20
219
l8
Y
ol9
+19
o 18
17

-17
S18

W22
L
+26
29
29
+30
2%
«30
30
29
»29
»29
+28
27
e 28
+25
025
olé
*25
26
28
e28B
27
wlb
27
oib
«26
«23
«27
o286
«26
«@5
elB

06

oll
vld
W15
Y.
e16
17
«17
«18

(*K)

963
959
957
954
949
944
940
936
939
943
945
947
944
941
948
952
952
047
919
907
897
882
879
878
878
877
877
878
878
880
88%
889
894
896
899
901
897
893
88l
879
889
831
887
889
889
893
885
887
890
892
930
1001
973
955
949
942
939
936
931
927

4%
(deg)

313.0
3l2.6
312.2
3l1l.8
3ll.3
310,9
310,5
310.1
309.7
309,23
308,9
308,5
308,1
307.7
307.3
306,9
306,45

an4 1

-y

305,7
305,3
304,9
304,5
04,1
303,.7
303,.3
302.9
30245
302.1
301.7
301.2
300,9
300,86
300,2
299.8
299 .4
299.0
298,646
298,2
297.9
29745
297.1
296,7
296,3
295,.9
295,46
295,.2
294,8
29444
29440
293,6
293,.3
292.9
29245
292,1
2917
291,3
29140
290,46
290,2
289,8

5_~5
™
(deg)

mi 5,2
LYY
~hh gt
=4 g3
mipiy o 0
-“3.7
LLEMY
~43,.1
4248
w4245
LY Py
=419
=4146
'al.3
=41,0
40,7
40 g4

&N N

Ty

39,6
=39,3
»39,0
.38|7
=384
=38,0
LEY
-37.4
=371
=36,8
-36.5
3641

=35,8

»35,5
»35,2
PELYY:]
-3“.5
LYY
m33,8
m33,5
w33,
=32,8
=32.5
”32.2
w3le.8
'31.5
n3l.l
=30,8
=304

. '30.1

-29.3
=29 4%
-29.0
-28.7
=2843
-2840
-27.6
'27.2
=2649
=2645
~26a1
-25,8



MJD

41025,50
25.75
26400
26025
26450
26475
27+00
2Te2%
27450
2le75
28,00
28425
28450
28,75

29,00

29425
29,50
29,75
30,00
30425
30.50
3075
31.00
31.25
31450
31l.75
32,00
32.25
32.50
32,75
33,00
33,25
33,50
33,75
34,00
B4 425
34,450
34,75
35,00
35425
35450
35,175
34,00
36425
36450
36475
37.00
3725
3750
37475
38,00
38425
38,50
38,75
39,00
39,25
39,50
39.75
40,00
40,25

-10%p

7409
6457
6,30
6440
6,50
€455
6,75
6495
7407
T.01
6499
Be82
6eb1
6.38

6,83
be26

6e13
6e34
ta40
6e37
6435
436
6445
6455
6458
6484
7439
7.23
Tel?
7028
7.36
7410
6481
7.08
Tabl
Te48
6494
6e4B
64bh
6429
D487
5478
5,75
5,72
567
Bab2
5,53
5.91

4

04,00
0400
0,00
0,00
0400
0.00
0400
0.00
0,00
0,00
000
0,00
0.00
0.00
0600
0.00
0,00
0.00
0.00
0,00
0.00
.00
0,00
D00
0400
0,00
0.00
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0400
0400
0,00
0,00
0,00
Q,00
0,00
0.00
0,00
0.00
000
(04,00
0,00
0.00
0,00
0.00
0.00
0.00
0,00
0,00
c.00
0,00
0,00
0,00
0,00

. 4
10 Pr =10 Pa.

7,09
&.83
6457
6.30
6440
6450
6455
6275
6495
7407
7T.01
6499
6482
661l
6,38
6e47
6456
7452
8‘03
Bodd
7467
T403
6e?l
6483
6e26
6409
beld
be3d
640
6437
6435
6e36
6e45
6455
6458
6484
7440
Te23
Te17
Te28
Te36
7410
6481
7.08
7.61
Te48
6494
Ta04
6494
be48
bolrts
6429
S.87
5,78
5475
5eT2
5,68
5462
5,53
5¢91

Table 4 (Cont.)

log p

~14400

«00
«02
+03
+03
2«02
«02
«00
=13,99
298
«98
98
99
99
~14401
«01
+ 00
=13495
«93
91
¢95
«97
+98
97
“14¢01
+02
01
+00
~13,99
-14.00
« 00
200

~13.99°

«99
29
37
25
96
w96
«96
+95
«97
«98
97
«9%
295
«98
97
«97
=14s00
«01
«01
203
+ 06
+ 04
« 05
+ 05
« 05
«06
+ 04

log p_

=14420
022
25
027
w2l
27
27
2l

981

(°K)

914
902
B89
876
815
av4
B7Z
874
876
876
870
865
856
846
843
Bad
84}
866
875
883
857
837
827
829
809
80l
800
804
80%
a0e
799
199
801
8q1
798
80%
Ble
810
807
809
8ll
804
798
805
818
815
802
807
805
791
792
790
781
780
778
778
77
176
713
T84

(k)

333,86
332,.,9
332.2
33144
33046
329.8
329.0
A2H,.2
3273
32645
32546
3A24,8
324,10
323.1
324,43
323,46
322.9
32242
32145
320,.9
320,42
319,56
3l9.0
3l8.4
317.8
317.3
3l6.8
3163
315,.9
315.5
315.1
3148
3l4.5
E YY)
3l4.1
313.9
313,.8
313.7
313,.6
313406
31346
31346
313.7
313.8
313.9
3l4.1
31442
3léa4
Ilbeb
314.8
31541
A1l5.3
315.5
A15,7
316.,0
316.2
Al6.4
31646
316.7
31649

4%
(deg)

28944
289.0
28847
288.3
28749
287,5
287.1
28647
2644
28640
285,46
285,2
284 ,8
284,.4
284,11
2B3,7
283,3
¢B82.9
28245
282.1
281,7
281 ¢4
28l.0
280,656
2B80,2
27%.8
279, %
279,0
278a6
2T78,2
2778
2775
2771
276,7
276,3
27549
27545
27541
2T4,.7
2The3
2T73,.9
27345
273.1
272.7
212,3

2719

27145
2711
270a7
2703
26949
269.5
269,
268,71
268.3
267,.,9
267.5
267,1
266,7
266,2

8 8¢
(deg)

=2544
"25-0
2446
-2443
~23.9
=23.5
=-23,1
=22.7
22,3
"21.9
=21l.6
=2la2
~20,.8
~204%
-l9.9
-lg|5
“19,.1
~18.7
w1843
"17|9
m1l7e5
-17sl
=16.6
-1602
~15.8
1544
"1‘..9
-lbe5
"'1411
=1346
-13.2
=12,8
=12,3
=11.9
~1le4
"1190
=10.,5
'10.1
946
-9l
-8.7
-Be2
=748
“7.3
=648
-6.4
=549
~5e4
=4%a9
~4e3
4o}
~3.5
=340
"2|5
-2'1
""1'6
-101
~0a6
=041
Qb



Table 4 (Cont.)

o
1
o

4 4. 4 " Z o} T O

MJD -10°F 10 Pr -10 Pa log Py log Py (°K) (km) (deg) (deg)
41040450 beh2 0a00 be42 «14400 =lbghl 800 31740 265,8 0.9
40,75 beb3 0400 8,463 =13,99 40 80é 317.0 265,.4 let
41,00 6.89 0,00 &,.89 99 +37 809 317.1 265,.0 1.9
41041420 7494 0,00 7,94 =13,94 =14,30 835 317.0 264,7 243

41440 84,66 0,00 8,686 90 026 852 317.0 264,3 2o
41460 84,39 0,00 8,39 91 28 84b 316,9 264,40 3.1
41.80C 8,50 0,00 8,50 91 27 848 316,.8 263.7 3.5
42420 8,18 0,00 8,18 092 30 838 31644 263,0 443
42 440 8.01 0.00 8,01 k! #31 832 316,.1 262.7 447
42460 T.87 0,00 7,87 + 94 32 8ié 315.8 262.4 5.1
42480 7433 0.00 7T433 +96 237 812 3154 262,.,0 545
43,20 673 0,00 &.73 =13.99 43 793 3l4.5 261,.3 Be3
43,40 6.95 0,00 6,95 97 LY 798 313.9 261,0 647
43,60 Tell 0,00 7,11 27 oel 796 313,3 260,.7 Tel
43,80 Te23 0,00 7,23 97 «40 793 312,5 260.3 7.5
L5400 T e3% Teul Tade 76 «0l 792 311,.8 260,0 8,0
44,20  Tebl 0,00 7,861 95 o 40 795 310.9 259,7 B,4
b4 o40 7.80 0,00 7,80 + 94 39 193 309,9 259.3 B,8
444,60 T.92 0,00 T7.92 94 39 790 308,.,9 259,0 9.2
44480 8406 0,00 8,06 «92 +40 789 307.8 258,86 9.4
45,400 8,55 0,00 8,55 +90 29 T94 306,46 258,32 1040
45420 9.84% C.00 9,84 85 32 809 305,.,2 257.9 1044
45440 10,80 0400 10,80 81 29 820 303,8 2576 10,8
45460 9,01 0,00 9,01 +88 40 179 302.3 257.3 11,2

45480 9455 0,00 9,55 +86 39 T82 300486 256,.9 11.7
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Table 5. Standard heights to which densities in Tables 3 and 4 are referred.

Interval Z

(MJD) (km)
38397, 00—38473. 00 3660
38558. 0038641, 00 3590
38732, 00—-38814. 00 3470
40237, 00—40305. 00 2035
40405, 00—40465. 00 1810
40560, 00—40609. 00 1415
40710, 00—-40770, 00 1120
40850, 00—40879. 50 720
40880, 00—40319. 50 6565
40920. 00—40949.75 600
40950, 00—40964.75 550
40965. 00—40979.75 500
40980. 00—40994.75 450
40995. 00—41009.75 400
41010, 00—41045, 80 360
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